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11.0 HUMAN HEALTH RISK ASSESSMENT WORK PLAN

This section of the Support Sampling Plan (SSP) presents a work plan for evaluating human health
risks using data collected as part of the Remedial Investigation and Feasibility Study (RI/FS) for the
Sauget Area 2 Site located in Sauget and Cahokia, IL In addition, this work plan has been developed
to satisfy the Scope of Work (SOW) for the RI/FS, provided as an attachment to the Administrative
Order by Consent (AOC) entered into by the U S Environmental Protection Agency (USEPA) and the
Sauget Area 2 Sites Group, as well as to be compliant with the National Contingency Plan (NCP)
(USEPA, 1990) Specifically, the order requires the following

"The risk assessment shall focus on actual and potential risks to persons coming into contact with
on-site contaminants as well as risks to the surrounding residential and industrial worker
populations from exposure to contaminated soils, sediments, surface water, air, and mgestion of
contaminated organisms in surrounding impacted ecosystems Reasonable maximum estimates
of exposure shall be defined for both current land use conditions and reasonable future land use
conditions It shall use data from the Site to identify the chemicals of concern, provide an estimate
of how and to what extent human receptors might be exposed to these chemicals, and provide an
assessment of the health effects associated with these chemicals The evaluation shall project the
potential risk of health problems occurnng if no cleanup action is taken at the Site and establish
target action levels for COCs (carcinogenic and non-carcinogenic). The risk evaluation shall be
conducted in accordance with U S EPA guidance including, at a minimum Risk Assessment
Guidance for Suoerfund (RAGS) (EPA/540/1-89/002, December 1989) and RAGS Part D (EPA
540/R/97/033, January 1998) The risk assessment shall also include the following elements

• Hazard Identification (sources) The Respondents shall review available information on
the hazardous substances present at the Site and identify the major contaminants of
concern

• Dose-Response Assessment Contaminants of concern should be selected based on
their intrinsic toxicological properties

• Conceptual Exposure/Pathway Analysis

• Characterization of Site and Potential Receptors

• Exposure Assessment Respondents shall develop reasonable maximum estimates of
exposure for both current land use conditions and potential land use conditions at the
Site

• Risk Charactenzation

• Identification of Limitations/Uncertainties "
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An evaluation of human health risks will be conducted to satisfy the AOC SOW following available
guidance from the USEPA

11.1 Risk Assessment Overview

A human health nsk assessment (HHRA) will be conducted to address the aforementioned objectives
and to comply with USEPA guidance for conducting a risk assessment including, but not limited to, the
following

• Risk Assessment Guidance for Superfund (RAGS) Volume 1 - Human Health Evaluation
Manual (Part A) (USEPA, 1989a),

• Risk Assessment Guidance for Superfund (RAGS) Volume 1 - Human Health Evaluation
Manual (Part D) (USEPA, 1998a),

» H'jrnsn Health Evai-3t'0n M3nu3' S'Jnp'ement3' G'_"dsnce, Stand3rd Defau't Exposure
Factors (USEPA, 1991 a),

• Guidelines for Exposure Assessment (USEPA, 1 992a),

• Land Use in the CERCLA Remedy Selection Process (USEPA, 1995a),

• USEPA Soil Screening Guidance Users Guide and the Technical Background Document
(USEPA, 1996a,b), and

• Exposure Factors Handbook (EFH) (USEPA, 1997a)

The HHRA will evaluate potential human health effects using the four step paradigm as identified by the
USEPA (USEPA, 1989a) The steps are

• Data Evaluation and Hazard Identification

• Toxicity Assessment

• Exposure Assessment

• Risk Charactenzation

Work Plan Organization

The HHRA work plan is organized into the following sections
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• Site Charactenzation - Section 11 2 of this work plan discusses the site and its environs, and
presents a conceptual site model describing sources, potential migration pathways, and
potentially impacted media

• Hazard Identification - Section 11 3 of this work plan presents a discussion of how site data
will be summanzed, and a description of the process used for the selection of constituents of
potential concern (COPCs) to be evaluated quantitatively in the nsk assessment

• Dose-Response Assessment - Section 11 4 of this work plan presents a discussion of the
dose-response assessment process The dose-response assessment evaluates the
relationship between the magnitude of exposure (dose) and the potential for occurrence of
specific health effects (response) for each COPC Both potential carcinogenic and
noncarcmogenic effects will be considered The most current USEPA-venfied dose-response
values will be used when available

• Exposure Assessment - Section 11 5 of this work plan presents a discussion of the exposure
assessment process Tne purpose or tne exposure assessment is to provide a quantitative
estimate of the magnitude and frequency of potential exposure to COPCs by a receptor
Potentially exposed individuals, and the pathways through which those individuals may be
exposed to COPCs are identified based on the physical charactenstics of the site, as well as
the current and reasonably foreseeable future uses of the site and surrounding area The
extent of a receptor's exposure is estimated by constructing exposure scenanos that describe
the potential pathways of exposure to COPCs and the activities and behaviors of individuals
that might lead to contact with COPCs in the environment

• Risk Characterization - Section 11 6 of this work plan presents a discussion of the risk
characterization process and uncertainties associated with the risk assessment process Risk
Charactenzation combines the results of the exposure assessment and the toxicity assessment
to derive site-specific estimates of potentially carcinogenic and noncarcmogenic nsks resulting
from both current and reasonably foreseeable future potential human exposures to COPCs
The results of the nsk characterization will be used to identify constituents of concern (COCs),
which are the subset of those COPCs whose risks result in an exceedance of the target risk
range of 10"6 to 10"4 for potential carcinogens and a target Hazard Index of 1 for
noncarcmogens (that act on the same target organ) (USEPA, 1990,1991b)

Within any of the steps of the nsk assessment process described above, assumptions must be
made due to a lack of absolute scientific knowledge Some of the assumptions are supported
by considerable scientific evidence, while others have less support The assumptions that
introduce the greatest amount of uncertainty in this nsk evaluation will be discussed in the Risk
Charactenzation section of the HHRA report

• Summary and Conclusions - Section 117 discusses the summary and conclusions section of
the final report
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• References - Section 11 8 presents the references used in this work plan

11.2 Site Characterization

The Sauget Area 2 Sites as defined in the AOC, encompass Sites O, P, Q, R, and S located within the
Villages of Sauget and Cahokia, St Clair County Illinois In addition, a field area immediately south of
Site Q will be investigated A detailed description is presented in Section 2 of this RI/FS SSP This
work plan addresses the following media

• Groundwater and leachate as identified in the SSP,

• Surface and subsurface soil as identified in the SSP,

• Surface water and sediment collected from the Mississippi River and Site Q, if present as
identified in the SSP, and

• Oame fish collected Trom the Mississippi River ana Site Q, if present, as identified in the SSP

To guide identification of appropriate exposure pathways for evaluation in the risk assessment, a
conceptual site model (CSM) for human health has been developed The purpose of the CSM is to
identify sources, potential migration pathways of constituents from sources to media where exposure
can occur, and to identify potential human receptors Potential exposure pathways and potential
receptors are discussed in Section 11 5

Conceptual Site Model

For the purposes of this CSM, the sources of constituents in environmental media are assumed to be
the Sauget Area 2 Sites O, P, Q, R, and S

Constituents in the Sites may have discharged to soils and from there leached to underlying
groundwater Volatile organic compounds (VOCs) in groundwater and/or leachate may volatilize into
outdoor air and may infiltrate into indoor air in overlying buildings Constituents in groundwater may
discharge to the Mississippi River and to the Site Q ponds Game fish in these water bodies may have
accumulated constituents present in surface water and/or sediments Figure 11-1 presents a CSM for
Sauget Area 2 The CSM identifies potential sources, potential environmental release mechanisms,
potential exposure pathways, potential exposure routes, and potential human receptors Those
potentially complete exposure pathways to be considered for further evaluation in the nsk assessment
are identified Receptors and pathways are discussed in more detail in Section 115

USEPA states that, "Sites that are surrounded by operating mdustnal facilities can be assumed to
remain as industrial areas unless there is an indication that this is not appropnate" (USEPA, 1991b)
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This is consistent with the statement in the NCP that" the assumption of future residential land use
may not be justifiable if the probability that the site will support residential use in the future is small"
(USEPA, 1990)

The Sites covered by the AOC have been used for industnal purposes for many years and use of
these areas is expected to remain industrial Therefore, receptors have been identified in the CSM
based on an industnal land use scenario

The CSM is meant to be a "living" model that can be updated and modified as additional data become
available The exposure scenanos proposed for quantitative evaluation in the nsk assessment (see
Section 11 5) have been identified based on this current CSM However, the CSM will be reviewed
and modified as necessary once the analytical data from the SSP program have become available
Any substantial changes in the CSM and, subsequently, the pathways for quantitative evaluation, will
be discussed with USEPA prior to conduct of the risk assessment

11.3 Hazard Identification

The purpose of the hazard identification process is two-fold 1) to evaluate the nature and extent of
release of constituents present at the site, and 2) to select a subset of constituents identified as
COPCs for quantitative evaluation in the risk assessment This step of the risk assessment will involve
compiling and summarizing the RI/FS SSP data for the nsk assessment and selecting COPCs based
on a series of screening steps

11.3.1 Data Compilation

The RI/FS SSP has been developed to address the potential media and migration pathways identified
in Section 112 Sampling to be conducted in support of the HHRA include the following

• Shallow groundwater (the uppermost interval sampled from each groundwater sampling
location),

• Leachate,

• Surface soil (0 -05 feet below ground surface - bgs),

• Subsurface soil (unsaturated soil 0 5 feet bgs to 6 feet bgs),

• Surface water,

• Sediment,

• Game fish fillet tissue, and

• 24-hour air samples

J \lndl_Service\Project Fites\Sauget Area 2\Workplan Revised 5-01\workplan revised doc 6105-009 201 Page 11-5



RI/FS Support Sampling Plan
Sauget Area 2, Sauget, IL HUMAN HEALTH RISK ASSESSMENT WORK PLAN
May 25. 2001

Analytical data for use in the HHRA from background or reference locations will be available for the
following media

• Surface soil,

• Subsurface soil,

• Upgradient groundwater

• Upstream surface water,

• Upstream sediment,

• Fish tissue, and

• Upwind 24-hour air samples

The RI/FS SSP identifies the suites of analytes for each medium Groundwater, leachate, surface
water, sediment, soil and air samples will be analyzed for VOCs semi-volatile organic compounds
(SVOCs), pesticides, herbicides, polychlormated biphenyls (PCBs) metals, and dioxms Game fish
filet tissue will be analyzed for SVOCs, pesticides, herbicides, PCBs, metals, and dioxms The
sampling program is discussed in detail in Sections 6 0, 7 0, 8 0, and 9 0 of this RI/FS SSP

Because the air samples are 24-hour samples collected at a single time point, they will not be used in
the calculation of risks in the HHRA However, the data will be compared to USEPA Region 9
Preliminary Remediation Goals (PRGs) for air (USEPA, 2000a)

All analytical data collected in support of the SSP will be compiled and tabulated in a database for
statistical analysis Summary statistics tables will be developed for each medium in each area, and will
present for each constituent the minimum and maximum detected values, the arithmetic mean, the
95th percentile upper confidence limit (95% UCL) on the arithmetic mean (USEPA, 1992b), and the
frequency of detection

The following guidance documents will be used to calculate summary statistics and select exposure
point concentrations (EPCs) for the COPCs

• Risk Assessment Guidance for Superfund Volume I - Human Health Evaluation Manual, Part
A (USEPA, 1989a),

• Supplemental Guidance to RAGS Calculating the Concentration Term (USEPA, 1992b)

The EPC is defined as the 95% UCL or the maximum concentration, whichever is lower (USEPA,
1992b), or the arithmetic mean concentration, depending on the exposure scenario (see Section
11312) Several statistics for the data must be calculated before the EPC can be determined
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Section 3 1 1 describes how these summary statistics are calculated Section 11312 describes how
this information is used to select EPCs for the risk assessment

1 1 .3.1 .1 Summary Statistics

Summary statistics will be calculated based on the following Constituents analyzed but never
detected in a particular medium will not be included in the summary statistics for that medium For
constituents detected at least once in a particular medium, samples reported as "non-detect" by the
laboratory will be assigned a value of one-half the sample quantitation limit in calculating summary
statistics (USEPA, 1989a) Duplicate sample results will be averaged and treated as a single sample
result when compiling summary statistics (USEPA, 1989b)

The calculation of the 95% UCL for a dataset appropriate for a nsk assessment is dependent on the
distribution of the data (USEPA, 1992b) If the data are normally distributed, the 95% UCL is
calculated using the t-statistic (USEPA, 1992b) as follows

V"

where

x = anthmetic mean of the untransformed data

t = the student-t statistic for n-1 degrees of freedom

n = the number of samples in the population

SD = the standard deviation of the untransformed data

However, if the data are lognormally distributed, the 95% UCL is calculated using the transformed data
set and the H-statistic (USEPA, 1992b) The data are "transformed" by using the natural loganthmic
function, i e , by calculating ln(x) for each x value in the data set

95%UCL =

where

e = base of the natural log, equal to 2 718

x = mean of the transformed data

SD = standard deviation of the transformed data
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H = H-statistic

n = the number of samples in the population

The t-statistic and H-statistic values will be obtained from Gilbert (1987) There is currently a debate
within USEPA on whether the H-statistic is an appropriate metric to be used to describe the
upperbound of a non-normally distributed sample population for environmental programs (USEPA,
1998b) USEPA Regions 4 and 6 have recently accepted alternative methods for defining the
upperbound concentration, these and the most current guidance available at the time of the conduct
of the risk evaluation will be considered in the development of summary statistics for use in the
HHRA

The W-statistic test (Gilbert, 1987) is one test that can be used to determine whether a dataset is either
more normally or lognormally distributed (USEPA, 1992b) The W-statistic will be calculated for each
COPC in each medium for both the transformed and untransformed datasets This information will be
usGu as described below

11.3.1.2 Selection of Exposure Point Concentrations

Because in many instances the W-statistic can not definitively describe the distribution as either normal
or lognormal, and because there is no guidance as to how to choose an EPC when the dataset is
neither normal nor lognormal, EPCs for upperbound or reasonable maximum exposure (RME)
scenanos will be chosen using the following steps for each COPC in each medium if the t-statistic and
H-statistic approach is used

• The maximum value the 95% UCL (untransformed) and the 95% UCL (transformed) will be
calculated,

• The W-test will be performed on the untransformed and the transformed data,

• The W-test values will be compared,

• If the untransformed data have the higher W-statistic, the lower of the 95% UCL
(untransformed) and the maximum value will be chosen as the EPC, and,

• If the transformed data have the higher W-statistic, the lower of the 95% UCL (transformed)
and the maximum value will be chosen as the EPC

Anthmetic mean concentrations will be used as EPCs for COPCs for the most likely exposure (MLE)
scenanos Tables presenting the EPC selection data for each medium will be presented in the report

J \lndl_Service\Project Fites\Sauget Area 2\Workplan Revised 5-01\workplan revised doc 6105-009-201 Page 11-8



RI/FS Support Sampling Plan
Sauget Area 2, Sauget, IL HUMAN HEALTH RISK ASSESSMENT WORK PLAN
May 25. 2001

11.3.2 Selection of Constituents of Potential Concern

COPCs are a subset of the complete list of constituents detected in site media that are carried through
the quantitative nsk assessment process Selection of COPCs focuses the analysis on the most likely
risk "drivers " As stated in USEPA guidance (USEPA, 1993)

"Most risk assessments are dominated by a few compounds and a few routes of exposure
Inclusion of all detected compounds at a site in the risk assessment has minimal influence on the
total risk Moreover, quantitative risk calculations using data from environmental media that may
contain compounds present at concentrations too low to adversely affect public health have no
effect on the overall risk estimate for the site The use of a toxicity screen allows the nsk
assessment to focus on the compounds and media that may make significant contributions to
overall nsk"

Therefore COPCs will be identified bv comparing constituent-specific analytical data for environmental
media to appropriate screening criteria and conducting a quantitative risk assessment for those
constituents detected in an environmental medium in excess of the screening cntena

Several factors are typically considered in selecting COPCs for a site, including background, frequency
of detection, and toxicity, including essential nutrient status Risk calculations will be conducted using
the COPCs identified in this step

COCs will then be identified in the risk characterization of the HHRA as those constituents whose nsks
result in an exceedance of the target risk range of 10"6 to 10"4 for potential carcinogens and a target
Hazard Index of 1 for noncarcmogens (that act on the same target organ), (USEPA, 1990, 1991b)
Remedial goals will be developed for COCs based on the exposure pathways evaluated in the risk
assessment

The steps to be used to identify COPCs are presented below

11.3.2.1 Evaluation of Frequency of Detection and Essential Nutrient Status

A frequency of detection screen will be conducted on each medium (e g , surface soil, subsurface soil,
etc) Constituents that are detected in fewer than 5% of samples, provided 20 samples are available,
will not be included as COPCs However, some of these constituents may be retained as COPCs
based on professional judgment, considering factors such as the presence of a hotspot In addition to
the frequency of detection screen, essential nutrients (i e, calcium, iron, magnesium, sodium and
potassium) will not be included as COPCs (USEPA, 1989a)
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11.3.2.2 Comparison to Background

Background and upgradient samples to be collected in the vicinity of the Sites present information on
levels of constituents typical for the local area The purpose of companng site conditions to local
background is to determine if site concentrations of constituents are representative of background
concentrations, which, therefore, should not be included in risk calculations Background compansons
will be conducted for each medium using site-specific background data These background data will
be evaluated in the context of the background concentrations for rural and urban areas of Illinois
published by the Illinois Environmental Protection Agency (IEPA, 1994,1998)

The procedure for determining whether a constituent concentration is consistent with background will
follow that developed by USEPA Region 4 (USEPA, 2000b) Maximum detected concentrations of
constituents in environmental media at the site will be compared against two times the anthmetic mean
site-specific background concentration USEPA Region 4 states that although RAGS (USEPA, 1989a)
allows the use of statistics in data evaluation statistics may not be sufficiently conservative at this
stage of the risk evaluation, and in most cases, there are not a sufficient number of samples for
conducting a statistical analysis Therefore, if maximum concentrations of constituents in an area are
found to be less than two times the average background concentrations, then those constituents can
be eliminated from quantitative evaluation in the risk assessment Constituents whose concentrations
are found to be above typical local background levels will be retained for evaluation in the next step of
the hazard identification process (Toxicity Screen)

11.3.2.3 Toxicity Screen

A toxicity screen will be performed in accordance with USEPA Region 5 guidance (USEPA, 1998c)
USEPA Region 5 guidance identifies the following three sources as appropriate screening levels for
soil, in order of preference

1) Most recent generic soil screening levels (SSLs) developed and presented in Appendix A
of the Soil Screening Guidance (USEPA, 1996b) The SSLs are based on mgestion and
inhalation (direct contact) and soil-to-groundwater exposure pathways for a residential
scenario

2) Site-specific SSLs derived using the methodology outlined in the above reference

3) Most recent USEPA Region 9 PRGs (USEPA, 2000a)

The USEPA Region 9 PRGs are more comprehensive because values are provided for a longer list of
constituents, and PRGs are available for both residental and industnal scenanos Therefore, USEPA
Region 9 PRGs for industnal soils and ambient air will be used to identify COPCs in soil and sediment,
and to evaluate the 24-hour air data, respectively
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Groundwater in Sauget Area 2 is classified as Class I by IEPA Groundwater in Sauget Area 2 is not
used as a source of dnnkmg water and there are ordinances in effect in the Villages of Sauget and
Cahokia (see information provided in Appendix 2-1) that prohibit the use of groundwater as drinking
water Therefore, groundwater will not be evaluated as a source of residential or industnal dnnkmg
water in the nsk assessment The risk assessment will evaluate potential incidental exposure to
constituents in groundwater and/or leachate via volatilization of constituents to indoor and outdoor air,
and via direct contact with groundwater and/or leachate during excavation activities To provide a
Class I evaluation of groundwater in Sauget Area 2, and for the identification of COPCs to be
evaluated quantitatively for the groundwater and surface water scenanos addressed in the risk
assessment, constituent concentrations in groundwater will be compared to IEPA Class I standards
(35 III Adm Code 620 410)

For the Class I groundwater comparison, where Class I standards are not available, federal maximum
contaminant levels (MCLs) (USEPA, 2000c) will be used, where MCLs are not available, the IEPA
remediation objectives for Class I groundwater will be used (IEPA, 1998), where these are not
available, the most current USEPA PRGs (USEPA 2000a) for tap water will be used

Fish tissue data will be compared to the USEPA Region 3 Risk-Based Concentrations (RBCs) for fish
(USEPA, 2000d)

The PRGs and RBCs are periodically updated by USEPA The most current criteria available will be
used in the selection of COPCs Constituents with maximum concentrations less than or equal to the
screening cntena will not be included as COPCs If no COPCs are identified for a medium, that
medium will not be evaluated quantitatively in the HHRA

Tables presenting the results of each screening step will be presented in the nsk assessment report
The final list of COPCs for inclusion in the risk assessment will also be presented in the nsk
assessment and included in all subsequent risk calculations

11.3.2.4 Data Quality Levels

The cntena identified in Section 11323 have been used to develop the data quality levels (DQLs) to
be used to identify appropriate practical quantitation limits (PQLs) for laboratory methods for the
analytical program The DQLs and PQLs are discussed in greater detail in the Quality Assurance
Project Plan (QAPP) for the site (see Volume 5 of the RI/FS SSP) The DQLs for the HHRA are
presented in Appendix 11-1 The DQLs for soil and sediment are based on USEPA Region 9 PRGs
(USEPA, 2000a) for residential soil, the DQLs for surface water and groundwater are based on the
Class I groundwater standards (35 III Adm Code 620 410) and the hierarchy identified in the previous
section The DQLs for fish tissue are based on the USEPA Region 3 RBCs (USEPA, 2000d) for fish,
and the DQLs for air are based on the USEPA Region 9 PRGs (USEPA, 2000a) for ambient air

J Vlndl_Service\Project Files\Sauget-Area 2\Workplan Revised 5-01\workplan-revised doc 6105-009-201 Page 11-11



RI/FS Support Sampling Plan
Sauget Area 2, Sauget, IL HUMAN HEALTH RISK ASSESSMENT WORK PLAN
Mav 25. 2001

11.4 Dose-Response Assessment

The purpose of the dose-response assessment is to identify the types of adverse health effects a
constituent may potentially cause and to define the relationship between the dose of a constituent and
the likelihood or magnitude of an adverse effect (response)

Adverse effects are defined by USEPA as potentially carcinogenic or noncarcmogenic (i e , potential
effects other than cancer) Dose-response relationships are defined by USEPA The dose-response
values for potentially carcinogenic effects are termed Cancer Slope Factors (CSFs) or Unit Risk
Factors, and dose-response values for noncarcmogenic effects are termed Reference Doses (RfDs) or
Reference Concentrations (RfCs) These values are available from USEPA sources, such as
USEPA's Integrated Risk Information System (IRIS), an on-line computer database (USEPA, 2000e),
and the Health Effects Assessment Summary Tables (HEAST) (USEPA, 1997b) Both sets of
potential health effects will be evaluated in the risk assessment The USEPA National Center for
Environmental Assessment (NCEA) will be consulted if a constituent does not have a dose-response
value in either IRIS or HEAST Appropriate criteria may also be derived by qualified toxicologists using
current USEPA-approved methodologies

Dose-response values used in the risk assessment will be presented in tabular format For each
constituent the table will present the Chemical Abstracts Service (CAS) registry number, dose-
response value, source, study animal, study method, and where appropriate, target organ, critical
effect, uncertainty factors, and confidence level

Dose-response values are available for inhalation and oral exposures Oral dose-response values will
be used to evaluate dermal exposures provided appropriate dermal absorption values are available
COPCs will be evaluated quantitatively for the dermal exposure pathway For inhalation pathways
reference concentrations (in units of mg/m3) will be converted to reference doses (in units of mg/kg-
day) for calculating nsk for systemic toxicants For direct acting toxicants, the oral, dermal, and
inhalation pathways will be evaluated separately

11.4.1 PCB Dose-Response

Risks from potential exposures to PCBs will be calculated using the most current guidance available
from USEPA Currently, USEPA-approved guidance is provided in IRIS (USEPA, 2000e) Total PCB
concentrations will be calculated by summing the separate homolog concentrations The total PCB
concentrations will be multiplied by the verified cancer slope factors listed in IRIS (USEPA, 2000e)
Guidance provided in IRIS specifies three tiers of human slope factors for environmental PCBs high
nsk and persistence, low risk and persistence, and lowest risk and persistence The choice of slope
factors for use depends on the medium of exposure and PCB chlonne content, as outlined in IRIS
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(USEPA, 2000e) Thus, a slightly differing approach to calculating potential cancer nsks will be taken
for different media

Non-cancer nsks from potential exposures to PCBs will be calculated using the most conservative RfD
for a PCB mixture In addition, uncertainty surrounding the use of USEPA-venfied toxicity criteria will
be discussed

11.4.2 Dioxin Dose-Response

The potential carcinogenic effects associated with exposure to dioxm and furan congeners in
environmental media will be assessed in accordance with the approach developed by USEPA (1989c)
or final guidance available at the time the nsk assessment is conducted Risks will be calculated for
2,3,7,8-tetrachlorodibenzo-p-dioxm (2,3,7,8-TCDD) and the dioxm and furan congeners using the
cancer slope factor for 2,3,7,8-TCDD listed in HEAST (USEPA, 1997b) and using toxic equivalency
factors (TEFs) TEFs are fractions that equate the potential toxicity of each congener to that of 2,3,7,8-
TCDD The World Health Organization (WHO) (Van den Berg et al, 1998) has assigned a TEF to
each of the dioxm and furan congeners The TEFs are listed in Table 11-1 The exposure point
concentration for each dioxm and furan congener will be multiplied by its TEF, resulting in a TCDD
toxic equivalence concentration (TCDD-TEQ) The TCDD-TEQ values for each of the congeners will
then be added together The cancer slope factor for 2,3,7,8-TCDD will then be used to calculate
potential carcinogenic nsks resulting from potential exposure to 2,3,7,8-TCDD, and the dioxm and
furan congeners

11.5 Exposure Assessment

The purpose of the exposure assessment is to predict the magnitude and frequency of potential
human exposure to each of the COPCs retained for quantitative evaluation in the HHRA The first step
in the exposure assessment process is the characterization of the setting of the site and surrounding
area Current and potential future site uses and potential receptors (i e , people who may contact the
impacted environmental media of interest) are then identified Potential exposure scenanos
appropnate to current and potential future site uses and receptors are then developed Those potential
exposure pathways for which COPCs are identified and are judged to be complete will be evaluated
quantitatively in the risk assessment Reasonable maximum exposure (RME) assumptions, and most
likely exposure (MLE) assumptions based on appropnate USEPA guidance, will be employed in the
quantitative risk assessment
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11.5.1 Identification of Potential Exposure Scenarios

Exposure scenarios are developed on the basis of the CSM for a site. The CSM for this study was
presented in Section 11.2 (Figure 11-1). The CSM was used to develop the potential exposure
scenarios identified below. The receptor scenarios are summarized on Table 11-2.

Sauget Area 2, as identified by the AOC, has been used for industrial purposes for many years and
use of these areas is expected to remain industrial. Therefore, industrial/commercial receptors will be
evaluated for each site. Access to Sites O, P, Q, and part of S is unrestricted. Site R is fenced and
monitored by a 24-hour security camera. The southern portion of Site S is fenced. Although access is
restricted in some areas, a trespasser receptor will be evaluated for each site as well as for the
Mississippi River. Recreational use of the Mississippi River and the Site Q ponds for fishing will also
be evaluated. If COPCs are identified for soils in the field area located just south of Site Q, the
industrial/commercial receptors and the trespasser receptor will be evaluated for this area.

An on-site outdoor industrial worker will be evaluated at each Site for potential exposure to COPCs
where identified in surface soil, and to COPCs that may volatilize into outdoor air from subsurface soil
and underlying groundwater. Therefore, a total of 6 outdoor industrial worker receptors will be
evaluated in the risk assessment.

A construction/utility worker will be evaluated for potential exposure at each Site to constituents in
surface and subsurface soils. Construction/utility work is assumed to occur to a depth of 12 to 15 feet
bgs. This depth is based on the depth of utilities in the area. This depth will be adjusted if necessary
based on results of the Rl. Where the water table surface lies within this interval, the construction
worker will be evaluated for potential contact with COPCs in groundwater during excavation. The
construction worker will also be evaluated for potential contact with COPCs in leachate during
excavation. Therefore, a total of 6 construction/utility worker receptors will be evaluated in the risk
assessment.

An on-site indoor industrial worker will be evaluated at each Site for potential exposure to COPCs via
inhalation of volatile constituents present in indoor air due to vapor intrusion from groundwater and/or
leachate. Analytical data for shallow groundwater collected from the RI/FS SSP wells will be used in
the risk assessment. Therefore, a total of 6 indoor industrial worker receptors will be evaluated in this
risk assessment.

A trespassing teenager will be evaluated at each Site for potential exposure to COPCs where identified
in surface soil, and to COPCs that may volatilize into outdoor air from subsurface soil and underlying
groundwater. The trespasser receptor for Site Q will also be evaluated for potential exposure to
COPCs where identified in surface water and sediment in the Site Q ponds. In addition, a trespasser
receptor will be evaluated for potential exposure to COPCs where identified in surface water and
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sediment in the Mississippi River Analytical data for the Mississippi River surface water and sediment
transect points located closest to the shore will be used in the nsk assessment Therefore, a total of 7
trespasser receptors will be evaluated in the risk assessment The trespasser nsks will be evaluated
separately as well as each in conjunction with the Mississippi River trespasser nsks

Incidental mgestion and dermal contact with surface water and sediment and mgestion of game fish
will be evaluated for two recreational fisher receptors a Mississippi River fisher and a Site Q ponds
fisher The Mississippi River fisher will be evaluated using analytical data for fillets of game fish
(catfish) collected in the Mississippi River, and analytical data for surface water and sediments from the
transect points located closest to the shoreline The Site Q ponds fisher will be evaluated using
analytical data for surface water and sediment collected from the ponds, and for game fish fillets, if
appropriate fish are located for collection in the ponds There are histoncal reports of fishing activity in
these ponds, therefore, if fish are not captured, models will be used to predict fish tissue concentration
from surface water or sediment data (see Section 1155)

Groundwater is not used as a source of drinking water in the area Surface water serves as the source
of the municipal water supply, and groundwater use is prohibited by the Villages of Sauget and
Cahokia (see the information provided in Appendix 2-1) Therefore, groundwater will not be evaluated
as a source of residential or industrial drinking water in the risk assessment However, as noted in
Section 11323, groundwater analytical data will be compared to Illinois Class I groundwater
standards as part of the risk assessment

Final receptor selection will be made once site analytical data have been evaluated and COPCs
identified If no COPCs are identified in a particular medium (e g , fish), and/or the potential exposure
pathway, upon further investigation, is judged to be incomplete (e g , recreational fishing), then the
exposure scenanos associated with that medium/pathway will not be quantitatively evaluated in the
HHRA The potential receptors and their associated exposure scenanos are discussed below and
summanzed in Table 11-2

11.5.2 Receptor Identification

The following subsections discuss the parameters that will be used to evaluate each of the potential
receptors in the HHRA Both RME and MLE scenanos will be evaluated for each receptor As noted
in Table 11-2, a total of 27 receptors will each be evaluated for RME and MLE scenanos Exposure
factors common to several of the receptors are discussed in Section 1153

11.5.2.1 Indoor Industrial Worker

Exposure assumptions for the indoor industrial worker under the RME and MLE scenarios are shown
in Table 11-3 Where depth to groundwater is shallow (less than 25 to 30 feet bgs), it is possible an
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indoor industrial worker may be exposed indirectly to shallow groundwater/leachate via inhalation of
volatile COPCs migrating from groundwater and the subsurface to indoor air of an
industrial/commercial building.

11.5.2.2 Outdoor Industrial Worker

Exposure assumptions for the outdoor industrial worker under the RME and MLE scenarios are shown
in Table 11-4. The outdoor industrial worker may contact COPCs in surface soil via incidental
ingestion and dermal contact, and may inhale COPCs via volatilization from the surface and
subsurface, and via particulate emissions from the surface. In addition, where depth to groundwater is
shallow (less than 25 to 30 feet bgs), it is possible an outdoor industrial worker may be exposed
indirectly to shallow groundwater/leachate via inhalation of volatile COPCs migrating from groundwater
and the subsurface to outdoor air.

11.5.2.3 Construction/Utility Worker

Exposure assumptions for the construction/utility worker under the RME and MLE scenarios are shown
in Table 11-5. Exposure media of interest in the evaluation of potential risk to a future
construction/utility worker will potentially include surface soil, subsurface soil, leachate, and
groundwater. Construction/utility work is assumed to occur to a depth of 12 to 15 feet bgs. Where the
water table surface lies within this interval, the construction worker will be evaluated for potential
contact with COPCs in groundwater during excavation. Data for shallow groundwater and leachate will
be combined and evaluated as one medium. Exposure could occur via incidental ingestion of and
dermal contact with soil and shallow groundwater and/or leachate and via inhalation of fugitive dust
and/or vapors from soil and groundwater and/or leachate. The soil ingestion rate listed in Table 11-5
for the construction worker under the MLE scenario is discussed in Section 11.5.3.

11.5.2.4 Trespassing Teenager

Exposure assumptions for the trespassing teenager under the RME and MLE scenarios are shown in
Table 11-6. It is assumed that this receptor can be exposed to COPCs in surface soil via incidental
ingestion, dermal contact, and inhalation of volatiles and particulates, and can be exposed indirectly to
subsurface soil and/or groundwater via inhalation of volatile COPCs. Due to the remoteness of the
sites, it is assumed that this receptor may be on the site for two hours per event; however, the
receptor's entire daily exposure to soil via ingestion and dermal contact is assumed to come from the
Sites. In addition, this receptor may be exposed to COPCs in sediment and surface water in the
Mississippi River or the Site Q ponds. It is assumed that contact with surface water and sediment
occurs continuously for 1 hour per event.
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11.5.2.5 Recreational Fisher

Recreational fishing takes place in the Mississippi River and there are reports of fishing occurring in the
Site Q ponds. As constituents in groundwater may discharge to these water bodies, COPCs may be
present in surface water, sediment, and fish tissue. Therefore, a recreational fisher has the potential to
be exposed to site-related COPCs through ingestion of fish and incidental ingestion and dermal
contact with surface water and sediment. Recreational fishing will be evaluated separately for the
Mississippi River and the Site Q ponds. The exposure assumptions for the fisher for the RME and
MLE receptors are summarized in Table 11-7.

11.5.3 Exposure Parameters

11.5.3.1 Soil Ingestion Rate - Adult Construction Worker

Incidental soil ingestion occurs at all ages as a result of hand-to-mouth activities. Currently, there are
little or no reliable quantitative data available for estimating adult soil ingestion rates. USEPA risk
assessment guidance suggests a soil ingestion rate of 50 mg/day for adults in an industrial scenario
(USEPA, 1991 a).

USEPA presented an estimate of a soil ingestion rate for adults doing yard work of 480 mg/day in their
supporting evidence for the commercial/industrial soil ingestion rate of 50 mg/day in the "Standard
Default Exposure Factors" Directive (USEPA, 1991 a); the 480 mg/day value was not presented in the
table of default exposure factors. The Agency states: Tor certain outdoor activities in the
commercial/industrial setting (e.g., construction or landscaping), a soil ingestion rate of 480 mg/day
may be used; however, this type of work is usually short-term and is often dictated by the weather.
Thus, exposure duration would generally be less than one year and exposure frequency would vary
according to site-specific construction/maintenance plans." However, some regions and state
agencies have stipulated the use of this value to evaluate a construction worker exposure scenario.
The Hawley (1985) study, which is the basis for the soil ingestion rate of 480 mg/day, was recently
reviewed by the USEPA (USEPA, 1997a), which stated that, "Given the lack of supporting
measurements, these estimates must be considered conjectural."

In the Hawley (1985) study, the author assumed that soil adheres to the surface area of the hands at a
loading of 3.5 mg/cm2. This value was based on a layer of soil on skin assumed to be 0.005 cm deep,
a soil density of 1.5 g/cm2, and 50% void space. Using the author's derived soil-to-skin adherence
loading of 3.5 mg/cm2 and assuming that the amount of soil covering a fraction of the hands
(approximately 70 cm2) is ingested twice a day, Hawley calculated a soil ingestion rate of 480 mg/day.

Hawley's 1985 analysis was one of the first published health risk assessments and was performed
before any of the quantitative fecal tracer soil ingestion studies for either children or adults were
conducted (Calabrese et al., 1989; Davis et al., 1990; Clausing et al., 1987; Calabrese et al., 1990).
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Thus, the estimate of 480 mg/day predates all of our current knowledge about soil ingestion among
both children and adults, as well as recent published data on soil-to-skin adherence rates

In 1993, USEPA sponsored a workshop to evaluate soil-to-skm adherence data As a result, a study to
determine a more accurate Charactenzation of soil-to-skm adherence was sponsored by the USEPA
and conducted by John C Kissel and associates at the University of Washington (Kissel et al, 1996,
Holmes et al, 1998) The intent of this study was to resolve uncertainties and develop more accurate
measures of soil-to-skm loading rates for individuals involved in various occupational and recreational
activities As reported in the Exposure Factors Handbook (EFH) (USEPA ,1997a), soil loading on skin
surfaces as a result of various occupational and recreational activities was directly measured This
study indicates that soil loadings vary with the type of activity and the body parts contacted As one
would expect, adherence appears to be greatest dunng outdoor activities such as farming and
gardening, and more soil/dust tends to adhere to the hands and knees than to other areas of the body

Averaae hand soil loading factors are as presented in the EFH (USEPA, 1997a) for the adult outdoor
workers evaluated by Kissel and Holmes In every case, soil adherence dunng occupational exposure
was measured to be considerably lower than Hawley's estimate of 3 5 mg/cm2 The range of soil
adherence loadings measured by Kissel and Holmes falls within the USEPA range of 0 2 to 10
mg/cm2 (USEPA, 1992c)

For this evaluation, the construction worker receptor is assumed to be exposed to COPCs in surface
and subsurface soils during excavation activity Based on this exposure scenano, the "farmer"
receptor provided in the EFH is considered to provide an upper-bound estimate of soil adherence A
soil mgestion rate can be calculated by substituting the soil adherence value for the receptor for the
estimated value denved by Hawley (1985), as follows

480 mg/day mgestion rate (mg/day)

3 5mg/cm2 soil adherence (mg/cm2)

The soil to hand adherence value for the "farmer" is 0 47 mg/cm2 The calculated soil mgestion value
is 64 mg/day, therefore, a soil mgestion rate of 64 mg/day is used for the MLE construction worker
receptor in this risk evaluation

Additional support for this value comes from a new paper by Kissel and coworkers (Kissel et al, 1998)
that presents the results of a study of the transfer of soil from hand to mouth by intentional licking Soil
was loaded onto the skin by pressing the hand onto soil, and the amount transferred to the mouth was
measured The thumb sucking, finger mouthing, and palm licking activities resulted in geometnc mean
soil mass transfers of 7 4 to 16 mg per event The author concludes that "transfer of 10 mg or more of
soil from a hand to the oral cavity in one event is possible, but requires moderate soil loading and more
than incidental hand-to-mouth contact" However, "the fraction of soil transferred from hand to mouth
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that is subsequently swallowed is unknown but may be less than 100 percent" In addition, "the adult
volunteers in this study reported that the presence of roughly 10 mg of soil in the mouth is readily
detected (and unpleasant) Repeated unintentional mgestion of that mass of soil by adults therefore
seems unlikely In light of this observation, the 480 mg per day estimate [of Hawley, 1985] would
require hundreds or perhaps thousands of hand-to-mouth contacts that resulted in soil transfer per
day"

Therefore, for the MLE scenario, a soil mgestion rate of 64 mg/day is used for the construction worker
For the RME scenano, a soil mgestion rate of 100 mg/day is assumed for the construction worker
This is the adult soil mgestion rate provided by USEPA (1991 a)

11.5.3.2 Frequency of Exposure to COPCs in Soil

A meteorological factor is generally used to account for the fraction of the year during which exposure
to constituents in soils may occur (Sheehan et al, 1991, USEPA, 1989a) It is reasonable to assume
that direct contact with soil or intrusive activities will not occur for residential receptors during inclement
weather, i e , when it is raining or snowing, when the ground is wet or frozen, or when snow or ice (32
degrees F) are covenng the ground Thus the frequency of contact with potentially impacted soil is
adjusted for these site-specific meteorological conditions (USEPA, 1989a)

There are only a few metrics that can be used to describe the fraction of the year when meteorological
conditions are likely to limit exposure These include temperature and the amount of precipitation per
day and per year, which includes ram, snow and ice While measures are collected hourly, the
National Weather Service (NWS) reports the number of days when precipitation is greater than 0 01
inches (one one-hundredth), greater than 0 1 inches (one tenth), and greater than 1 inch in their
annual summary data The number of days with precipitation greater than 0 1 inches is selected as
the best representation of when exposure is likely to be limited by snow, ram, or ice The National
Oceanographic and Atmospheric Administration (NOAA) provides daily temperature data It is
assumed that exposure to soils is limited by temperatures less than 32 degrees F Therefore, limiting
the assumption of exposure to soils to those days with less than 0 1 inch of precipitation and
temperatures above 32 degrees F is reasonable

Based on ten years of meteorological data (1986-1995) for St Louis provided by NOAA (1996) and the
NWS (1986-1995), a meteorological factor is derived for use in the exposure equations On the
average, 66 days/year in this area receive 0 1 or greater inches of precipitation, and there are typically
27 days/year with a mean temperature of 32 degrees F or below Accounting for days when both
events occur (assumed to be 10% of the ram days or 6 days/year), the number of inclement days, 87,
can be calculated (27 + 66 - 6 = 87) It is assumed that these days are evenly spaced throughout the
course of the year The meteorological factor is then calculated (87/365 = 24%) Thus it is assumed
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that exposure to soils will not occur for the "receptor" 24% of the assumed days of exposure (exposure
frequency) due to weather restrictions

The choice of a precipitation target of 0 1 inches is in keeping with guidance provided in the
Compilation of Air Pollution Emission Factors, which assumes that soil suspension will not occur on
days with more than 0 01 inches of precipitation (USEPA, 1995b) It is probable, however, that this
metric both over- and under-estimates the potential exposure in some conditions For, example, it is
possible that some exposure to soils may occur on days when it rams just over 0 1 inches in the early
morning and then the ground dries during the course of the day Alternatively, significant rainfall, such
as greater than 1 inch, is likely to saturate the soil for consecutive days, and several inches of snow
(which may fall all on one day with one storm) may cover the ground and inhibit direct contact for
several days With both of these considerations in mind, it is likely that a meteorological factor based
on inclement days defined as precipitation greater than 0 1 inches and average temperatures less than
32 degrees F is reasonable

11.5.4 Quantification of Potential Exposures

To estimate the potential risk to human health that may be posed by the presence of COPCs at Sauget
Area 2, it is first necessary to estimate the potential exposure dose of each COPC The exposure
dose is estimated for each constituent via each exposure pathway by which the receptor is assumed to
be exposed Exposure dose equations combine the estimates of constituent concentration in the
environmental medium of interest with assumptions regarding the type and magnitude of each
receptor's potential exposure to provide a numerical estimate of the exposure dose The exposure
dose is defined as the amount of COPC taken into the receptor and is expressed in units of milligrams
of COPC per kilogram of body weight per day (mg/kg-day)

Exposure doses are defined differently for potential carcinogenic and noncarcmogenic effects The
Chronic Average Daily Dose (CADD) is used to estimate a receptor's potential intake from exposure to
a COPC with noncarcmogenic effects According to USEPA (1989a), the CADD should be calculated
by averaging the dose over the period of time for which the receptor is assumed to be exposed
Therefore, the averaging period is the same as the exposure duration For COPC with potential
carcinogenic effects, however the Lifetime Average Daily Dose (LADD) is employed to estimate
potential exposures In accordance with USEPA (1989a) guidance, the LADD is calculated by
averaging exposure over the receptor's assumed lifetime (70 years) Therefore, the averaging period
is the same as the receptor's assumed lifetime The standardized equations for estimating a receptor s
average daily dose (both lifetime and chronic) are presented below, followed by descriptions of
receptor-specific exposure parameters and constituent-specific parameters
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11.5.4.1 Estimating Potential Exposure to COPCs in Soil

Both incidental mgestion of, and dermal contact with, COPCs in soil are assumed to occur for many of

the receptors The following equations are used to calculate the estimated exposure

Average Daily Dose (Lifetime and Chronic) Following Incidental Ingestion of Soil (mg/kg-day)

CSxSIRxEFxEDxAAFdxCF

BWxAT
where

ADD = Average Daily Dose (mg/kg-day)

CS = Soil Concentration (mg/kg soil)

SIR = Soil Inqestion Rate (mq soil/day)

EF = Exposure Frequency (days/year)

ED = Exposure Duration (year)

AAF0 = Oral-Soil Absorption Adjustment Factor (AAF) (chemical-specific) (unitless)

CF = Unit Conversion Factor (kg soil/106 mg soil)

BW = Body Weight (kg)

AT = Averaging Time (days)

Average Daily Dose (Lifetime and Chronic) Following Dermal Contact with Soil (mg/kg-day)

CSxSAxAFx EFxEDxAAFdxCF
ADD

BWxAT
where

ADD = Average Daily Dose (mg/kg-day)

CS = Soil Concentration (mg/kg soil)

SA = Exposed Skin Surface Area (cm2/day)

AF = Soil to Skin Adherence Factor (mg soil/cm2)

EF = Exposure Frequency (days/year)

ED = Exposure Duration (year)

AAFd = Dermal-Soil AAF (chemical-specific) (unitless)

CF = Unit Conversion Factor (kg soil/106 mg soil)

BW = Body Weight (kg)
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AT = Averaging Time (days)

11.5.4.2 Estimating Potential Exposure via Inhalation

Exposure to COPCs migrating from soil or groundwater to air is assumed to occur for many of the
potential receptors The equation used to estimate exposure to COPCs via inhalation is as follows

Average Daily Dose (Lifetime and Chronic) Following Inhalation of COPC (mg/kg-day)

ADD _CAxlRxAAF ' xETxEFxED
BWxAT

where

Ann = Avpragp Daily Dose Cmg/ka-dayl

CA = Air Concentration (mg/m3)

IR = Inhalation Rate (m3 /hr)

AAF, = Inhalation AAF (chemical-specific) (unitless)
ET = Exposure Time (hours/day)

EF = Exposure Frequency (days/year)

ED = Exposure Duration (year)

BW = Body Weight (kg)

AT = Averaging Time (days)

11.5.4.3 Estimating Potential Exposure to COPCs from Groundwater

Incidental contact with groundwater or surface water is assumed for several receptors The equation
used to estimate a receptor's potential exposure via incidental mgestion of groundwater is

Average Daily Dose (Lifetime and Chronic) Following Ingestion of Water (mg/kg-day)

CWxlRxEFxEDxAAF0

~ BWxAT
where

ADD = Average Daily Dose (mg/kg-day)

CW = Water Concentration (mg/L)

IR = Water Ingestion Rate (L/day)
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EF = Exposure Frequency (days/year)

ED = Exposure Duration (year)

AAF0 = Oral-Water AAF (chemical-specific) (unitless)

BW = Body Weight (kg)

AT = Averaging Time (days)

The equation used to estimate a receptor's potential exposure via dermal contact with groundwater is
as follows

Average Daily Dose (Lifetime and Chronic) Following Dermal Contact with Water (mg/kg-
day)

_CWxSAxPCxETx EFxEDxAAFd xCF
f\\J LJ ~~ — - ~ —

BWxAT
where

ADD = Average Daily Dose (mg/kg-day)

CW = Water Concentration (mg/L)

SA = Exposed Skin Surface Area (cm2)

PC = Dermal Permeability Constant (cm/hr) (chemical-specific)

ET = Exposure Time (hours/day)

EF = Exposure Frequency (days/year)

ED = Years Exposed (year)

AAFd = Dermal-Water AAF (chemical-specific) (unitless)

CF = Unit Conversion Factor (L/103cm3)

BW = Body Weight (kg)

AT = Averaging Time (days)

11.5.4.4 Estimating Potential Exposure From Food Consumption

A recreational fisher may be exposed to COPCs through mgestion of fish obtained from the Mississippi
River or the Site Q ponds The equation used to estimate a receptor's potential exposure via food
consumption is

Average Daily Dose (Lifetime and Chronic) Following Food Consumption (mg/kg-day)

CFxIRx AAFxEFxED
ADD=-

ATxBW
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where

ADD = Average Daily Dose (mg/kg-day)

CF = Concentration in Food (mg/kg)

IR = Ingestion Rate (kg/day)

AAF = Oral-diet AAF (chemical-specific) (unitless)

EF = Exposure Frequency (days/year)

ED = Exposure Duration (years)

AT = Averaging Time (days)

BW = Body Weight (kg)

11.5.4.5 Absorption Adjustment Factors

Absorption adjustment factors (AAFs) are used in risk assessment to account for absorption
differences between humans exposed to substances in environmental situations and experimental
animals in the studies used to derive dose-response values

To estimate the potential nsk to human health that may be posed by the presence of substances in
various environmental media (such as soil or groundwater) it is first necessary to estimate the human
exposure dose, of each compound The exposure dose is then combined with an estimate of the
toxicity of the substance to produce an estimate of risk posed to human health

The estimate of toxicity of a substance termed the dose-response value, can be denved from human
epidemiological data, but it is most often derived from experiments with laboratory animals The dose-
response value can be calculated based on the administered dose of the substance (similar to the
human exposure dose) or, when data are available, based on the absorbed dose, or internal dose, of

the substance

In animals, as in humans, the administered dose of a substance is not necessarily completely
absorbed Moreover, differences in absorption exist between laboratory animals and humans, as well
as between different media and routes of exposure Therefore, it is not always appropriate to directly
apply a dose-response value to the human exposure dose In many cases, a correction factor in the
calculation of risk is needed to account for differences between absorption in the dose-response study
and absorption likely to occur upon human exposure to a substance Without such a correction, the
estimate of human health nsk could be over- or under-estimated

This correction factor is termed the absorption adjustment factor, or AAF The AAF is used to adjust
the human exposure dose so that it is expressed in the same terms as the doses used to generate the
dose-response curve in the dose-response study The AAF is the ratio between the estimated human
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absorption factor for the specific medium and route of exposure, and the known or estimated
absorption factor for the laboratory study from which the dose-response value was derived

(fraction absorbed in humans for the environmental exposure)
(fraction absorbed in the dose - response study)

The use of an AAF allows the risk assessor to make appropnate adjustments if the efficiency of
absorption between environmental exposure and expenmental exposure is known or expected to differ
because of physiological effects and/or matrix or vehicle effects

AAFs can have numerical values less than one or greater than one, depending on the particular
circumstances at hand When the dose-response curve is based on administered dose data, and if it
is estimated that the fraction absorbed from the site-specific exposure is the same as the fraction
absorbed in the laboratory study, then the AAF is 1 In the absence of detailed lexicological
information on every compound of interest it has been common prartirp for nsk assessors to use a
default AAF value of 1 This approach is not necessarily protective of public health, in some cases,
because there are situations in which it is expected that the fraction absorbed from a site-related
exposure would be higher than that in the laboratory study There are also situations where the
reverse could occur Thus, use of AAFs in standard risk assessment calculations can provide more
accurate and more realistic estimates of potential human health risk The derivation of each AAF used
in the nsk assessment will be provided in an appendix to the risk assessment report

11.5.5 Calculation of Exposure Point Concentrations

Exposure points are located where potential receptors may contact COPCs at or from the site The
concentration of COPCs in the environmental medium that receptors may contact must be estimated in
order to determine the magnitude of potential exposure

Measured data will be available for surface soil, subsurface soil, groundwater, leachate, and fish tissue
(for the Mississippi River, fish tissue data may not be available for the Site Q ponds) Groundwater will
be evaluated on a plume or well-by-well basis as appropnate The exposure point concentration is
defined as the lower of the maximum or 95th percentile UCL on the anthmetic mean concentrations
(USEPA, 1992a) or other appropriate metric for the RME scenano and the anthmetic mean
concentration for the MLE scenario

Other pathways will require modeling to derive exposure point concentrations These pathways
include volatile chemicals in groundwater/leachate and the subsurface migrating upwards and
infiltrating into indoor and outdoor air, generation of fugitive dust and volatlles from undisturbed soils as
well as during construction activities and potentially calculation of game fish fillet constituent
concentrations in the Site Q ponds
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The model to be used to predict indoor air concentrations of VOCs will be the model of Johnson and

Ettmger recommended by the USEPA (1996a and 1997c) to predict concentrations of COPCs

migrating from groundwater or soil to indoor air of an overlying building Concentrations of volatile
COPCs in outdoor air due to migration from subsurface soil and/or groundwater will be estimated using

the methodology recommended by the American Society for Testing and Materials (ASTM, 1998)

The calculation of concentrations of non-VOC COPCs bound to soil in fugitive dust involves multiplying
the soil exposure point concentrations by the concentration of dust in air as follows

1) Ambient Air

COPC concentration in ambient air (mg/m3) = Exposure point concentration in soil (mg/kg soil)

x Dust concentration (kg soil/m3)

The dust concentration in air to be used in the evaluation of ambient outdoor air pathways in
this risk evaluation is the inverse of the particulate emission factor derived in accordance with
USEPA guidance (USEPA, 1996a)

2) Excavation Air (i e , during construction activities)

COPC concentration in excavation air (mg/m3) = Exposure point concentration in soil (mg/kg

soil) x Dust concentration (mg soil/m3) x Unit correction factor (1 kg/106 mg)

The dust concentration in air to be used in the evaluation of excavation air pathways in this nsk
evaluation is 60 ug/m3 This value is the recommended concentration of respirable particulate

with a mean diameter of 10 microns or less (PM10) for excavation activities (MADEP, 1995)

The concentrations of constituents in Site Q ponds game fish fillet tissue may be calculated using
bioaccumulation factors Bioaccumulation factors will be obtained from USEPA sources current at the
time the risk assessment is conducted, or from scientific literature sources The following equations
will be used to predict fish fillet tissue concentrations

1) Calculation of fish tissue concentration based on sediment concentrations

CF = CSED x BSAF x [fUPiD/foc]

where

CF = constituent concentration in fish tissue, wet weight (mg/kg)
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CSED = constituent concentration in sediment, dry weight (mg/kg)

BSAF = biota-sediment accumulation factor (kg organic carbon in sediment/kg lipid in fish)

fupio = fraction of lipid in fish (kg lipid/kg wet weight fish)

foe = fraction of organic carbon in sediment (kg organic carbon/kg dry weight sediment)

2) Calculation offish tissue concentration based on surface water concentration

Cp = Cw D x BAF

where

CF = constituent concentration in fish tissue, wet weight (mg/kg)

Cw D = constituent concentration in surface water, dissolved (mg/L)

BAF = bioaccumulation factor (L/kg)

11.6 Risk Characterization

The purpose of the nsk Charactenzation is to provide estimates of the potential risk to human health
from exposure to COPCs at or from a site by receptors at or near a site To accomplish this objective,
this section will include quantitative estimates of potential carcinogenic and noncarcmogenic nsk

The results of the exposure assessment are combined with the results of the dose-response
assessment to derive quantitative estimates of risk, or the probability of adverse health effects
following assumed potential exposure to the COPCs Using the exposure point concentrations derived
in the exposure assessment, each exposure pathway for each receptor will be evaluated for both
potential carcinogenic and noncarcmogenic effects

11.6.1 Carcinogenic Risk Characterization

The purpose of carcinogenic nsk characterization is to estimate the upper-bound likelihood, over and
above the background cancer rate, that a receptor will develop cancer in his or her lifetime as a result
of exposure to a constituent in environmental media at the site This likelihood is a function of the dose
of a constituent (described in the Exposure Assessment) and the Cancer Slope Factor (CSF)
(described in the Toxicity Assessment) for that constituent The Excess Lifetime Cancer Risk (ELCR)
is the likelihood over and above the background cancer rate, which currently in the U S is between 1
in 3 and 1 in 4 (Landis et al, 1998), that an individual will contract cancer in his or her lifetime The risk
value is expressed as a probability (e g , 10"6, or one in one million) The relationship between the
ELCR and the estimated Lifetime Average Daily Dose (LADD) of a chemical may be expressed as
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When the product of the CSF and the LADD is much greater than 1 the ELCR approaches 1 (i e , 1 00
percent probability) When the product is less than 0 01 (one chance in 100), the equation can be
closely approximated by

ELCR = LADD (mg/kg-day) x CSF (mg/kg-day) 1

The product of the CSF and the LADD is unitless, and provides an upper-bound estimate of the
potential carcinogenic risk associated with a receptor s exposure to that constituent via that pathway

The potential carcinogenic risk for each exposure pathway will be calculated for each receptor In
current regulatory nsk assessment, it is assumed that cancer risks are additive or cumulative
Pathway and area-specific nsks will be summed to estimate the total site potential cancer risk for each
receptor A summary of the total cancer risks for each receptor grouo for each site will be presented in
this section

The results will be compared to the USEPA's target risk range of 10"4 to 10"6 USEPA has established
target nsk ranges under the National Contingency Plan (NCP) or Superfund program (USEPA, 1990)
Target nsk levels refer to levels of cancer risk or hazard indices that are deemed acceptable by the
USEPA or other regulatory agencies These are levels below which the potential for adverse effects to
humans are assumed to be negligible or inconsequential The NCP establishes a target cancer nsk
range of 10~" to 10"6 and a target hazard index of less than or equal to one (USEPA, 1990) The
USEPA subsequently clanfied that, "Where the cumulative carcinogenic site risk to an individual based
on reasonable maximum exposure for both current and future land use is less than 10"4, and the non-
carcinogenic hazard quotient is less than 1 , action generally is not warranted, unless there are adverse
environmental impacts" (USEPA, 1991b)

Therefore, the screening cntena used to identify COPC are based on a 10"6 risk level, and a cumulative
target nsk level of 10"* will be used to evaluate the nsk assessment results Any COPC that causes an
exceedance of the 10"* nsk level for a particular receptor will be designated a COC Both RME and
MLE results will be considered in the identification of COCs Remedial goals (RGs) will be calculated
for each COC, based on the scenarios used in the risk assessment

1 1 .6.2 Noncarcinogenic Risk Characterization

The potential for exposure to a constituent to result in adverse noncarcmogenic health effects is
estimated for each receptor by companng the Chronic Average Daily Dose (CADD) for each COPC
with the RfD for that COPC The resulting ratio which is unitless, is known as the Hazard Quotient
(HQ) for that chemical The HQ is calculated using the following equation
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CADD (mg/kg-day)
RfD (mg/kg-day)

The target HQ is defined as an HQ of less than or equal to one (USEPA, 1989) When the HQ is less
than or equal to one, the RfD has not been exceeded, and no adverse noncarcmogenic effects are
expected If the HQ is greater than one, there may be a potential for adverse noncarcmogenic health
effects to occur, however, the magnitude of the HQ cannot be directly equated to a probability or effect
level

The total Hazard Index (HI) is calculated for each exposure pathway by summing the HQs for each
individual chemical The total site HI will be calculated for each potential receptor by summing the His
for each pathway associated with the receptor If the total site HI is greater than one for any receptor,
a more detailed evaluation of potential noncarcmogenic effects based on specific health endpomts will
be performed (USEPA, 1989a)

A summary of all HI for each receptor group for each site will be presented and compared to the
USEPA's target hazard index of one Any COPC that causes an exceedance of the Hazard Index of 1
for a particular receptor and target endpomt will be designated a COC Both RME and MLE results will
be considered in the identification of COCs Remedial goals will be calculated for each COC based
on the scenarios used in the risk assessment

11.6.3 Risk Assessment Refinement

The HHRA, as descnbed, utilizes conservative exposure and toxicity parameters The results of the
HHRA will be reviewed and the risk drivers identified The Sauget Area 2 Sites Group may choose to
refine the nsk estimates by using, for example, the following site-specific exposure data (e g , creel
census), site-specific bioavailability factors, or probabilistic (or Monte Carlo) analysis Use of such
refinements, such as a probabilistic risk assessment, will allow the public to put the nsks in perspective
and provide information that the risk manager needs to more accurately charactenze nsks on a site-
specific basis and to communicate the nature of the risks to the public

11.6.4 Cumulative Risk

The nsk assessment will be conducted for all media, and total site nsks will be calculated for each
receptor for each site COCs for potentially carcinogenic and noncarcmogenic effects will be identified,
and pathways that contnbute significantly to target risk exceedances will be identified RGs will be
calculated for appropnate COCs in the appropnate medium
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11.6.5 Uncertainty Analysis

Uncertainty is introduced into the risk assessment in several places throughout the process Every
time an assumption is made, some level of uncertainty is introduced into the nsk assessment In
accordance with USEPA guidance (USEPA, 1989a), the uncertainty associated with each step of the
nsk Charactenzation process will be discussed in this section of the report

There are many potential sources of uncertainty in the nsk assessment process, some are more
important than others The major areas of uncertainty include the adequacy of the sampling plan, the
quality of the analytical data, assumptions about the frequency, duration, and magnitude of exposure,
the receptors identified, assumptions made in the modeling performed to predict concentrations at
locations where measurement data are lacking and the availability and accuracy of dose-response
data The uncertainties will be discussed qualitatively in the report, including steps taken to
compensate for uncertainty, and the impact on the risk assessment results

11.7 Summary and Conclusions

A summary and conclusions section will contain discussions of the results of the nsk assessment The
selection of final COC and the remedial goals for each COC will be presented
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TABLE 11-1
TEFs FOR DIOXIN AND FURAN CONGENERS

SAUGET AREA 2 RI/FS SSP
SAUGET AND CAHOKIA, ILLINOIS
SAUGET AREA 2 SITES GROUP

CONSTITUENT |CAS NUMBER

Dioxins
2,3,7,8-TCDD
1,2,3,7,8-PentaCDD
1,2,3,4,7,8-HexaCDD
1,2,3,6,7,8-HexaCDD
1,2,3,7,8,9-HexaCDD
1,2,3,4,6,7,8-HeptaCDD
OctaCDD
Furans
2,3,7,8-TetraCDF
1,2,3,7,8-PentaCDF
2,3,4,7,8-PentaCDF
1,2,3,4,7,8-HexaCDF
1,2,3,6,7,8-HexaCDF
1,2,3,7,8,9-HexaCDF
2,3,4,6,7,8-HexaCDF
1, 2,3,4 ,6,7,8-HeptaCDF
1,2,3,4,7,8,9-HeptaCDF
OctaCDF

1746-01-6
40321-76-4
39227-28-6
57653-85-7
19408-74-3
35822-39-4
3268-87-9

51207-31-9
57117-41-6
57117-31-4
70648-26-9
57117-44-g
72918-21-9
60851-34-5
67562-39-4
55673-89-7
39001-02-0

TEF (a)

1.0
1.0
0.1
0.1
0.1
0.01
0.0001

0.1
0.05
0.5
0.1
0.1
0.1
0.1
0.01
0.01
0.0001

Notes:
CAS- Chemical Abstracts Service.
CDD - Chlorodibenzodioxin.
CDF - Chlorodibenzofuran.
TEF - Toxicity Equivalency Factor,
(a) - Toxic Equivalency Factors for PCBs, PCDDs, PCDFs for Humans and Wildlife.
Van den Berg, et al. December, 1998.

5/01 Dioxin TEFs.xls



TABLE 11-2
POTENTIAL RECEPTORS, EXPOSURE MEDIA AND EXPOSURE PATHWAYS

SAUGET AREA 2 RI/FS SSP
SAUGET AND CAHOKIA, IL

SAUGET AREA 2 SITES GROUP

Receptor Site Medium Pathway

On-Site Outdoor Industrial Worker

O,P,Q,R,S, Surface Soil
South of Site Q

Incidental Ingestion
Inhalation of Particulates/Volatiles
Dermal Contact

6 Receptors Groundwater Inhalation of Volatlles in Outdoor Air

On-Site Indoor Industrial Worker

6 Receptors
O,P,Q,R,S, South
of Site Q Groundwater Inhalation of Volatlles in Indoor Air

Construction/Utility Worker

O,P,Q,R,S, Surface Soil
South of Site Q

Incidental Ingestion
Inhalation of Particulates/Volatiles
Dermal Contact

6 Receptors

Incidental Ingestion
Subsurface Soil Inhalation of Particulates/Volatiles

Dermal Contact

Groundwater/ Incidental Ingestion
Leachate Dermal Contact

Inhalation of Volatlles in Outdoor Air

Trespassing Teenager
Incidental Ingestion

O,P,Q,R,S, Surface Soil Inhalation of Particulates/Volatiles
South of Site Q Dermal Contact

Groundwater Inhalation of Volatlles in Outdoor Air

Q, Mississippi „ , ... Incidental Ingestion
t-, Surface Water _ , „ " .River Dermal Contact

Sediment
Incidental Ingestion
Dermal Contact

7 Receptors

Recreational Fisher
Mississippi River, Fish Fillets Ingestion
Site Q Ponds

_ . ... . ncidenta ngestion
Surface Water _ , _ a .

Dermal Contact

2 Receptors
Sediment

Incidental Ingestion
Dermal Contact

Total number of receptors = 27, each evaluated for Reasonable Maximum Exposure (RME) and Most Likely Exposure
(MLE) scenanos ^^^^^^^^^^^

5/01 sauget area 2 exposure tables xlst 1-2



TABLE 11-3
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - INDOOR INDUSTRIAL WORKER

SAUGET AREA 2 RI/FS SSP
SAUGET AND CAHOKIA, IL

SAUGET AREA 2 SITES GROUP

Parameter

Parameters Used in the Indoor Air Pathway
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (mA3/hour)
Body Weight (kg)

RME On-Site
Indoor
Worker

8 (a)
250 (b)
25 (b)
16 (d)
70 (b)

MLE On-Site
Indoor
Worker

8
250
7

1 0
70

Notes
MLE - Most Likely Exposure
RME - Reasonable Maximum Exposure
(a) - USEPA, 1997a Exposure Factors Handbook 50th percentile time spent at work

males and females, all ages EFH Table 15-68
(b) - USEPA, 1991a Standard Default Exposure Factors
(c) - USEPA, 1997a Exposure Factors Handbook Recommended value for occupational tenure listed in EFH Table
(d) - USEPA, 1997a Exposure Factors Handbook Inhalation rate for moderate activity listed in EFH Table 5-23
(e)- USEPA 1997a Exposure Factors Handbook Inhalation rate for light activity listed in EFH Table 5-23

(a)
(b)
(c)
(e)
(b)

1-2

5/01 sauget area 2 exposure tables xlsl 1-3



TABLE 11-4
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - OUTDOOR INDUSTRIAL WORKER

SAUGET AREA 2 RI/FS SSP
SAUGET AND CAHOKIA, IL

SAUGET AREA 2 SITES GROUP

Parameter

Parameters Used in the Outdoor Air Pathways
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (mA3/hour)
Body Weight (kg)

Parameters Used in the Surface Soil Pathway
Exposure Frequency (days/year)
Exposure Duration (yr)
Soil Ingestion Rate (mg/day)
Skin Contacting Medium (cmA2)
Soil on Skin (mg/cm*2)
Body Weight (kg)

RME Future
Outdoor Industrial

Worker

8 (a)
190 (i)
25 (b)
16 (d)
70 (b)

190 (i)
25 (b)
50 (f)

3339 (g)
0 02 (h)
70 (b)

MLE Future
Outdoor Industnal

Worker

8
190
7
1

70

190
7

30
3339
002
70

Notes
^*LE - ^*ost L ks'" Evposurs
RME - Reasonable Maximum Exposure
(a) - USEPA, 1997a Exposure Factors Handbook 50th percentile time spent at work males and females, all ages EFH Table 15-68
(b) - USEPA. 1991a Standard Default Exposure Factors
(c) - USEPA, 1997a Exposure Factors Handbook Recommended value for occupational tenure listed in EFH Table 1-2
(d) - USEPA, 1997a Exposure Factors Handbook Inhalation rate for moderate activity listed in EFH Table 5-23
(e) - USEPA, 1997a Exposure Factors Handbook Inhalation rate for light activity listed in EFH Table 5-23
(f) - USEPA, 1997a Exposure Factors Handbook Average soil ingestion rates listed in EFH Table 1-2

(a)

(0
1C)

(e)
(b)

(i)
(c)
Q)
(g)
(h)
(b)

(g) - USEPA, 1997a Exposure Factors Handbook Represents 50th percentile values for males and females based on hands, forearms and face
listed in EFH Tables 6-2 and 6-3

(h) - USEPA, 1997a Exposure Factors Handbook See Table 11-8 of this workplan for calculation
(i) - Exposure frequency of 250 days (USEPA, 1991a) adjusted for percentage of days with inclement weather (24%), [250-(250*0 24) = 190]

see text
(l) - Calabrese, E J , et al 1990 Preliminary adult soil mgestion estimates, results of a pilot study Regul Toxicol Pharmacol 1288-95 As cited

in USEPA. 1997a Exposure Factors Handbook Low end of range

5/01 sauget area 2 exposure tables xls 11-4



TABLE 11-5
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - CONSTRUCTION WORKER

SAUGET AREA 2 RI/FS SSP
SAUGET AND CAHOKIA, IL

SAUGET AREA 2 SITES GROUP

Parameter

Parameters Used in the Surface Soil, Subsurface Soil and Groundwater/Leachate Inhalation Pathway
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (mA3/hour)
Body Weight (kg)

Parameters Used in the Surface and Subsurface Soil Pathway
Exposure Frequency (days/year)
Exposure Duration (yr)
Soil Ingestion Rate (mg/day)
Skin Contacting Medium (cmA2)
Soil on Skin (mg/cmA2)
Body Weight (kg)

Parameters Used in the Groundwater/Leachate Pathway
Fxnosurp Time (hr/evpnt'l
Exposure Frequency (days/year)
Exposure Duration (yr)
Water Ingestion Rate (I/event)
Skin Contacting Medium (cmA2)
Body Weight (kg)

Notes
MLE - Most Likely Exposure
RME - Reasonable Maximum Exposure

RME Future
Construction/Utility

Worker

8 (a)
40 (b)
1 (d)

25 (e)
70 (g)

40 (b)
1 (d)

100 (g)
3339 (i)

019 (j)
70 (g)

1 Ik)
10 (k)
1 (d)

0 005 (I)
3339 (i)

70 (g)

MLE Future
Construction/Utility

Worker

8
20
1

1 5
70

20
1

64
3339
0 19
70

1

5
1

0005
3339
70

(a)
(c)
(d)

(f)
(9)

(c)
(d)
(h)

0)

(I)
(9)

(k)

(k)
(d)

(I)
(0
(g)

(a) - USEPA, 1997a Exposure Factors Handbook 50th percentile time spent at work males and females, all ages EFH Table 15-68
(b) - Exposure frequency is equivalent to 5 days per week for 2 months
(c) - Exposure frequency is equivalent to 5 days per week for 1 month
(d) - Construction activities are assumed to occur within a 1 year period
(e) - USEPA, 1997a Exposure Factors Handbook Inhalation rate is the value for heavy actvity for an outdoor worker listed in EFH Table 5-23
(f) - USEPA, 1997a Exposure Factors Handbook Inhalation rate is the value for moderate activity for an outdoor worker listed in EFH Table 5-23
(g) - USEPA, 1991 a Standard Default Exposure Factors
(h) - ENSR-denved value, see text
(i) - USEPA, 1997a Exposure Factors Handbook Represents 50th percentile values for males and females based on hands, forearms, and face listed

listed in EFH Tables 6-2 and 6-3
(j) - USEPA, 1997a Exposure Factors Handbook See Table 1 1-9 of this workplan for calculation
(k) - Assumes that contact with water occurs only for a fraction of the total exposure duration and time
(I) - USEPA, 1989a Risk Assessment Guidance for Superfund, Volume I Value is one-tenth of that assumed to occur dunng a swimming event

5/01 sauget area 2 exposure tables xls 11-5



TABLE 11-6
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - TRESPASSING TEENAGER

SAUGET AREA 2 RI/FS SSP
SAUGET AND CAHOKIA, IL

SAUGET AREA 2 SITES GROUP

Parameter

Parameters Used in the Surface Soil Pathway
Exposure Frequency (days/year)
Exposure Duration (yr)
Soil Ingestion Rate (mg/day)
Skin Contacting Medium (cmA2)
Soil on Skin (mg/cmA2)
Body Weight (kg)

Parameters Used in the Outdoor Air Pathway
Exposure Time (hr/day)
Exposure Frequency (days/year)
Exposure Duration (yr)
Inhalation Rate (mA3/hour)
Body Weight (kg)

Parameters Used in the Sediment Pathway (I)
Exposure Frequency loays/yearj
Exposure Duration (yr)
Soil Ingestion Rate (mg/day)
Skin Contacting Medium (cmA2)
Sediment on Skin (mg/cmA2)
Body Weight (kg)

Parameters Used in the Surface Water (I)
Exposure Time (hr/event)
Exposure Frequency (days/year)
Exposure Duration (yr)
Water Ingestion Rate (I/event)
Skin Contacting Medium (cmA2)
Body Weight (kg)

RME Trespassing
Teenager

(7 to 18 yrs)

26
11

100
4672
004
47

2
26
11

1 2
47

i3
11

100
6026

1
47

1

13
11

0005
6026
47

(a)
(c)
(d)
(f)
(9)
(h)

(')
(a)
(c)
0)
(h)

W
(c)
(d)
(f)
(n)
(h)

(o)
(b)
(c)
(P)
(f)
(h)

MLE Trespassing
Teenager

(7 to 18 yrs)

13 (b)
11 (c)
50 (e)

4672 (f)
004 (g)
47 (h)

2 (O
13 (b)

11 (c)
1 (k)

47 (h)

7 onj
11 (c)
50 (e)

6026 (f)
1 (n)

47 (h)

1 (0)

7 (m)
11 (c)

0 005 (p)
6026 (f)
47 (h)

Notes
MLE - Most Likely Exposure
RME - Reasonable Maximum Exposure
(a) -1 day per week for 26 weeks (6 months) of the year
(b) - 1 day per 2 weeks for 26 weeks (6 months) of the year
(c) - Trespassing teenager is assumed to range in age from 7 to 18 Therefore, total exposure duration is 11 years
(d) - USEPA, 1991 a Standard Default Exposure Factors
(e) - USEPA, 1997a Exposure Factors Handbook Average soil mgestion rate for an adult listed in EFH Table 1-2
(f) - USEPA, 1997a Exposure Factors Handbook Average surface are of head feet, hands, forearms and lower legs of males and

females aged 7 to 18 listed in EFH Tables 6-6 to 6-8
(g) - USEPA, 1997a Exposure Factors Handbook See Table 11-10 of this workplan for calculation Data for feet are not available, therefore

this value is based on hands, forearms, lower legs, and head
(h) - USEPA, 1997a Exposure Factors Handbook Body weight is the average of males and females aged 7 to 18 listed in EFH Table 7-3
(i) - The trespassing teen is assumed to be on-site for two hours
(j) - USEPA, 1997a Exposure Factors Handbook Inhalation rates is the value for moderate activity (children) listed in EFH Table 5-23
(k) - USEPA, 1997a Exposure Factors Handbook Inhalation rates is the value for light activity (children) listed in EFH Table 5-23
(I) - Sediment and surface water exposures for the Mississippi River will be evaluated separately sediment and surface water exposures for the

Site Q Ponds will be evaluated in conjunction with the Site Q soil and air pathways
(m) - One day per 4 weeks for approximately six months of the year
(n) - USEPA, 1992c Dermal Exposure Assessment Principles and Applications
(o) - Assumed duration of wading event
(p) - USEPA, 1989a Risk Assessment Guidance for Superfund, Volume I Value is one-tenth of that assumed to occur dunng a swimming event
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TABLE 11-7
SUMMARY OF POTENTIAL EXPOSURE ASSUMPTIONS - RECREATIONAL FISHER

SAUGET AREA 2 RI/FS SSP
SAUGET AND CAHOKIA, IL

SAUGET AREA 2 SITES GROUP

Parameter

Parameters

Parameters

Parameters

Used in the Fish Ingestion Pathway
Exposure Frequency (days/year)
Exposure Duration (yr)
Fish IngesUon Rate (g/day)
Body Weight (kg)

Used in the Surface Water Pathway - Wading
Exposure Time (hr/event)
Exposure Frequency (days/year)
Exposure Duration (yr)
Surface Water Ingestion Rate (I/event)
Skin Contacting Medium (cmA2)
Body Weight (kg)

Used in tne sediment Katnway - waaing
Exposure Frequency (days/year)
Exposure Duration (yr)
Sediment Ingestion Rate (mg/day)
Skin Contacting Medium (cmA2)
Sediment on Skin (mg/cmA2)
Body Weight (kg)

RME Adult
Recreational

Fisher

365
30
8

70

1

22
30

001
6934

70

22
30
100

6934
1

70

(a)
(b)

(d)
(b)

(k)

(h)
(b)

(0
(9)
(b)

(h)
(b)
(b)

(9)
(I)
(b)

MLE Adult
Recreational

Fisher

365
9
1

70

1

3
9

0005
6934

70

3
9

50
6934

1
70

(a)
(c)
(e)
(b)

(k)

0)
(c)

0)
(9)
(b)

(0
(c)
(m)

(9)
(I)
(b)

Notes
MLE - Most Likely Exposure
RME - Reasonable Maximum Exposure
(a) - Fish ingestion rates are based on 365 days per year
(b) - USEPA, 1991 a Standard Default Exposure Factors
(c) - USEPA, 1997a Exposure Factors Handbook Recommended average for time residing in a household EFH Table 1-2
(d) - USEPA, 1997a Exposure Factors Handbook 8 g/day is equivalent to approximately 22 fish meals of 129 g per year
(e) - 1 g/day is equivalent to approximately three 129 g fish meals per year (equivalent to one fish meal per month in the

three summer months)
(f) - USEPA, 1989a Risk Assessment Guidance for Superfund, Volume I Value is one-fifth of that assumed to occur dunng

a swimming event

(g) - USEPA, 1997a Exposure Factors Handbook Represents 50th percentile values for adult males and females based on
hands, lower arms, lower legs, feet and head

(h) - One day per week for 5 months

(i) - One day per month dunng the three summer months

(j) - USEPA, 1989a Risk Assessment Guidance for Superfund, Volume I Value is one-tenth of that assumed to occur dunng
a swimming event

(k) - Assumed duration of wading event
(I) - USEPA, 1992c Dermal Exposure Assessment Pnnciples and Applications
(m) - USEPA, 1997a Exposure Factors Handbook Average soil mgestion rate for an adult listed in EFH Table 1-2
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TABLE 11-8
SOIL ADHERENCE FACTORS- OUTDOOR INDUSTRIAL WORKER

SAUGET AREA 2 RI/FS SSP
SAUGET AND CAHOKIA, IL

SAUGET AREA 2 SITES GROUP

Body Part

Head
Hands
Forearms
Total

Outdoor Industrial Worker Scenario
Surface Area

50th percentile
(cm') (a)

1,205
904

1,230
3,339

Soil Loading
Groundskeeper

(rug/cm") (b)

0.005
0.071
0.009

Total Soil
Mass
(mg)

5.543
64.1485
11.1438

808

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.02
Notes:
(a) - Data from USEPA (1997a), Tables 6-2, 6-3. Average of 50th percentile

values for men and women (1/2 arm used as proxy for female forearm),
(b) Dctc f.-crn USEPA (1997a), Table 6 12. Average of Groundskeepsr Ncs. 1,2,3,1, and 5.

TABLE 11-9
SOIL ADHERENCE FACTORS- CONSTRUCTION WORKER

SAUGET AREA 2 RI/FS SSP
SAUGET AND CAHOKIA, IL

SAUGET AREA 2 SITES GROUP

Body Part

Head
Hands
Forearms
Total

Construction Worker Scenario
Surface Area

50th percentile
(cnO (a)

1,205
904

1,230
3,339

Soil Loading
Farmer

(mg/crrO (a)

0.041
0.47
0.13

Total Soil
Mass
(mg)

49.405
424 645

159.9
6340

Area- Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.19
Notes-
(a) - Data from USEPA (1997a), Tables 6-2, 6-3. Average of 50th percentile

values for men and women (1/2 arm used as proxy for female forearm),
(b) - Data from USEPA (1997a), Table 6-12. Average of Farmer Nos. 1 and 2.

5/01 sauget area 2 exposure tables.xls 11-8 and 11-9



TABLE 11-10
SOIL ADHERENCE FACTORS- TRESPASSING TEENAGER (7 TO 18 YEARS)

SAUGET AREA 2 RI/FS SSP
SAUGET AND CAHOKIA, IL

SAUGET AREA 2 SITES GROUP

Body Part

Hands
Forearms
Lower legs
Head

Total

Trespassing Teenager (7 to 18 years)
Surface Area

50th percentile (a)
(cm")

715
894

2,068
995

4,672

Soil Loading
Soccer No. 1
(mg/cm') (b)

01100
0.0110
0.0310
0.0120

Total Soil
Mass
(mg)

78.65
9.83

64 11
11.94

164.53

Area-Weighted Soil Adherence factor (mg/cm2) = Soil mass/Surface area = 0.04
Notes:
(a) - Data from USEPA (1997a). Based on average of boys (EFH Table 6-6) and girls (EFH Table 6-7)

total body surface area , and mean percentages of total surface area for
individual body parts EFH Table 6-8).

(D) - Data from USEPA (1997a) Table 6- i2. Soccer No. i (measurements of boys aged i3-i5). ivieaburementb
were not collected from feet; therefore, adherence factor is based on hands, forearms, lower legs, and head
This factor will be applied to the total body surface area of 6,026 cmA2 calculated in Table 11-6, which includes feet
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TABLE 1
DATA QUALITY LEVELS (DQLs) FOR SOIL AND SEDIMENT

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

Page 1 of 6

CONSTITUENT

TCL Volatiles
1,1,1-Trichloroethane
1 ,1 ,2,2-Tetrachloroethane
1 , 1 ,2-Trichloroethane
1 , 1 -Dichloroethane
1 ,1-Dichloroethylene
1,2-Dichloroethane
1 ,2-Dichloroethylene (total)
^ o r\:-ul-, — » r^AA^A

2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1 ,3-Dichloropropene
Dibromochloromethane
Ethyl Benzene
Methylene chloride
Styrene
Tetrachloroethene
Toluene
Total Xylenes
trans-1 ,3-Dichloropropene
Trichloroethene
Vinyl chloride

TCL Semi-Volatiles
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 , 3-Dichlorobenzene

CAS NO.

71-55-6
79-34-5
79-00-5
75-34-3
75-35-4
107-06-2
540-59-0
7Q 07 C.
i o~O i w

78-93-3
591-78-6
108-10-1
67-64-1
71-43-2
75-27-4
75-25-2
74-83-9
75-15-0
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
10061-01-5
124-48-1
100-41-4
75-09-2
100-42-5
127-18-4
108-88-3
1330-20-7
10061-02-6
79-01-6
75-01-4

120-82-1
95-50-1
541-73-1

REGION 9 SOIL PRGS
(mg/kg) (c)

6.35E+02
3.84E-01
8.43E-01
5.89E+02
5.36E-02
3.46E-01
4.30E+01 (p)
•3 c-ip.o-l
w. V 1 ̂  U 1

7.33E-I-03
7.87E+02 (m)
7.87E+02
1.57E+03
6.54E-01
1.02E+00
6.16E+01
3.90E+00
3.55E+02
2.39E-01
1.52E+02
3.03E+00
2.44E-01
1.23E+00
7.00E-01 (g)
1.11E+00
1.50E+03
8.88E+00
4.60E+03
5.69E+00
5.90E+02
1.40E+03
7.00E-01 (g)
2.77E+00
1.47E-01

6.46E+02
9.00E+02
1.32E+01

DQL BASIS

PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG

PRG
PRG
PRG

DQL TABLE 04 26 01 \soil table



TABLE 1
DATA QUALITY LEVELS (DQLs) FOR SOIL AND SEDIMENT

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

Page 2 of 6

CONSTITUENT

1 ,4-Dichlorobenzene
2,2'-oxybis(1-Chloropropane) (s)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2 6-Dinitroto!'jene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol

4-Bromophenyl phenyl ether
4-Chloraniline
4-Chloro-3-methylphenol
4-Chlorophenol phenyl ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benz[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[g,h,i]perylene
Benzo[k]fluoranthene
bis(2-Chloroethoxy)methane
bis(2-C hloroethyl )ether
bis(2-Ethylhexyl)phthalate
Butyl benzyl phthalate
Carbazole
Chrysene

CAS NO.

106-46-7
108-60-1
95-95-4
88-06-2
120-83-2
105-67-9
51-28-5
121-14-2
606-20-2
91-58-7
95-57-8
91-57-6
95-48-7
88-74-4
88-75-5
91-94-1
99-09-2

534-52-1
101-55-3
106-47-8
59-50-7
7005-72-3
106-44-5
100-01-6
100-02-7
83-32-9
208-96-8
120-12-7
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9
111-91-1
111-44-4
117-81-7
85-68-7
86-74-8
218-01-9

REGION 9 SOIL PRGS
(mg/kg) (c)

3.44E+00
2.88E+00 (s)
6.11E+03
4.42E+01
1.83E+02
1.22E+03
1.22E+02
1.22E+02
6.11E+01
3.85E+03
6.34E+01
5.60E+01 (f)
3.06E+03
3.49E+00
4.89E+02 (n)
1.08E+00
3.49E+00 (o)

NA

NA
2.44E+02

NA

NA
3.06E+02
3.49E+00 (o)
4.89E+02
3.68E+03
3.68E+03 (h)
2.19E+04
6.21 E-01
6.21 E-02
6.21 E-01
2.30E+03 (a)
6.21 E+00

NA
2.11E-01
3.47E+01
1.22E+04
2.43E+01
6.21E+01

DQL BASIS

PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG

NA

NA
PRG

NA

NA
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG

NA
PRG
PRG
PRG
PRG
PRG
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TABLE 1
DATA QUALITY LEVELS (DQLs) FOR SOIL AND SEDIMENT

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

Page 3 of 6

CONSTITUENT

Dibenz[a,h]anthracene
Dibenzofuran
Diethylphthalate
Dimethyl phthalate
Di-n-butyl phthalate
Di-n-octyl phthalate
Fluoranthene
Fluorene
^sxach'orobspzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
lndeno[1 ,2,3-cd]pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamme
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

TAL Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Iron
Lead
Magnesium
Manganese
Nickel
Potassium

CAS NO.

53-70-3
132-64-9
84-66-2
131-11-3
84-74-2
117-84-0
206-44-0
86-73-7
113.74.1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3
621-64-7
86-30-6
87-86-5
85-01-8
108-95-2
129-00-0

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7

REGION 9 SOIL PRGS
(mg/kg) (c)

621E-02
2 91E+02
4 89E+04
6 10E+05
611E+03
1 22E+03
2 29E+03
2 64E+03
3 Q4E-Q1
6 24E+00
4 23E+02
347E+01
621E-01
5 12E+02
5 59E+01
1 96E+01
6 95E-02
9 93E+01
2 98E+00
2 20E+04 (b)
3 67E+04
2,31 E+03

761E+04
313E+01
3 90E-01
5 37E+03
1 54E+02
3 70E+01

NA
2 10E+02 (e)
4 69E+03
2 35E+04
4 OOE+02

NA
1 76E+03
1 56E-I-03

NA

DQL BASIS

PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRf7

PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG

PRG
PRG
PRG
PRG
PRG
PRG

NA
PRG
PRG
PRG
PRG

NA
PRG
PRG
NA
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TABLE 1
DATA QUALITY LEVELS (DQLs) FOR SOIL AND SEDIMENT

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

Page 4 of 6

CONSTITUENT

Selenium
Silver
Sodium
Thallium
Vanadium
Copper
Zinc

Pesticides
Alpha-BHC
Beta-BHC
Delta-BHC
Gamma-BHC (Lindane)
Aldrin
alpha-Chlordane
gamma-Chlordane
Chlordane
Chlorobenzilate
1 ,2-Dibromo-3-Chloropropane
4,4'-DDD
4,4-DDE
4,4'-DDT
Diallate
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin Ketone
Heptachlor
Heptachlor epoxide
Hexachlorobenzene
Hexachlorocyclopentadiene

Isodrin
Methoxychlor
Toxaphene

CAS NO.

7782-49-2
7440-22-4

7440-23-5

7440-28-0
7440-62-2
7440-50-8
7440-66-6

319-84-6
319-85-7
319-86-8
58-89-9
309-00-2
5103-71-9
5103-74-2
57-74-9
510-15-6
96-12-8
72-54-8
72-55-9
50-29-3
2303-16-4
60-57-1
959-98-8
33213-65-9
1031-07-8
72-20-8
7421-93-4
53494-70-5
76-44-8
1024-57-3
118-74-1
77-47-4

465-73-6
72-43-5
8001-35-2

REGION 9 SOIL PRGS
(mg/kg) (c)

3.91 E+02
3.91 E+02

NA

5.20E+00
5.47E+02
2.91 E+03
2.35E+04

9.02E-02
3.16E-01
4.37E-01 (j)
4.37E-01
2.86E-02
1.60E+00 (i)
1.60E+00 (i)
1.60E+00
1.80E+00
4.54E-01
2.44E+00
1.72E+00
1.72E+00
7.97E+00
3.04E-02
3.70E+02 (k)
3.70E+02 (k)
3.70E-I-02 (k)
1.83E+01
1.83E+01 (I)
1.83E+01 (I)
1.08E-01
5.34E-02
3.04E-01
4.23E+02

NA
3.06E+02
4.42E-01

DQL BASIS

PRG
PRG

NA

PRG
PRG
PRG
PRG

PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG
PRG

NA
PRG
PRG
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TABLE 1
DATA QUALITY LEVELS (DQLs) FOR SOIL AND SEDIMENT

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

Page 5 of 6

CONSTITUENT

Herbicides
2,4-D
2,4-DB
2,4,5-TP
2,4,5-T
Dalapon
Dicamba

Dichloroprop
Dinoseb
MCPA
MCPP
4-Nitrophenol
Pentachlorophenol

Dioxins and Furans
2,3,7,8-TCDD
1,2,3,7,8-PentaCDD

1,2,3,4,7,8-HexaCDD
1,2,3,6,7,8-HexaCDD
1,2,3,7,8,9-HexaCDD
1,2,3,4,6,7,8-HeptaCDD
OctaCDD
2,3,7,8-TetraCDF
1,2,3,7,8-PentaCDF

2,3,4,7,8-PentaCDF
1,2,3,4,7,8-HexaCDF
1,2,3,6,7,8-HexaCDF
1,2,3,7,8,9-HexaCDF
2,3,4,6, 7,8-HexaCDF
1,2,3,4,6,7,8-HeptaCDF
1,2,3,4,7,8,9-HeptaCDF
OctaCDF

PCBs
Total PCBs

CAS NO.

94-75-7
94-82-6
93-72-1
93-76-5
75-99-0
1918-00-9
120-36-5
88-85-7
94-74-6
93-65-2
100-02-7
87-86-5

1746-01-6
40321-76-4

39227-28-6
57653-85-7
19408-74-3
35822-39-4
3268-87-9

51207-31-9

57117-41-6
57117-31-4

70648-26-9
57117-44-9
72918-21-9
60851-34-5
67562-39^1
55673-89-7

39001-02-0

NA

REGION 9 SOIL PRGS
(mg/kg) (c)

6.86E+02
4.89E+02
4.89E+02
6. 11 E+02
1.83E+03
1 .83E+03 (d)

NA
6.HE+01
3.06E+01
6.11E+01
4.89E+02
2.98E+00

1.00E-03 (q)
1.00E-03 (q)
1.00E-03 (q)

1.00E-03 (q)
1.00E-03 (q)
1.00E-03 (q)
1.00E-03 (q)
1.00E-03 (q)

1.00E-03 (q)
1.00E-03 (q)
1.00E-03 (q)
1.00E-03 (q)
1.00E-03 (q)
1.00E-03 (q)

1.00E-03 (q)
1.00E-03 (q)

1.00E-03 (q)

1.00E+00 (r)

DQL BASIS

PRG
PRG
PRG
PRG
PRG

PRG

NA
PRG
PRG
PRG
PRG
PRG

USEPA, 1998
USEPA, 1998
USEPA, 1998

USEPA, 1998
USEPA, 1998
USEPA, 1998
USEPA, 1998

USEPA, 1998

USEPA, 1998
USEPA, 1998
USEPA, 1998
USEPA, 1998
USEPA, 1998
USEPA, 1998
USEPA, 1998
USEPA, 1998
USEPA, 1998

TSCA
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TABLE 1
DATA QUALITY LEVELS (DQLs) FOR SOIL AND SEDIMENT

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

Page 6 of 6

CONSTITUENT CAS NO.
REGION 9 SOIL PRGS

(mg/kg) (c) DQL BASIS

Notes
(a) Due to structural similarities, the value for Pyrene was used
(b) Due to structural similarities, the value for Anthracene was used
(c) USEPA Region 9 Preliminary Remediation Goals Table November 2000

Value for residential soil was used
(d) A PRG for residential soil not provided, because Dicamba and Dalapon have the same toxicity values,

the PRG for Dalapon was used here
(e) Value for total Chromium
'f* Due to StrlJCtUr3' SinT'arlt'SS, th9 V2''je fCr Mgnhthialgno wgc iJSSd

(g) Value for 1,3-Dichloropropene used
(h) Due to structural similarities, the value for Acenaphthene was used
(i) Due to structural similarities, the value for Chlordane was used
(j) Due to structural similarities, the value for gamma-BHC was used
(k) Due to structural similarities, the value for Endosulfan was used
(I) Due to structural similarities, the value for Endrin was used
(m) Due to structural similanties, the value for 4-Methyl-2-Pentanone was used
(n) Due to structural similarities, the value for 4-Nitrophenol was used
(o) Due to structural similarities, the value for 2-Nitroaniline was used
(p) Value for cis-1,2-Dichloroethylene used
(q) USEPA, 1998 Approach for Addressing Dioxm in Soil at CERCLA and RCRA Sites

Value for dioxms [OSWER Directive 9200 4-26]
(r) Disposal of Polychlonnated Biphenyl (PCBs) Final Rule (Mega Rule)

Federal Register 63 (124) 35384-35474 (June 29 1998)
(s) Synonym of bis(2-chloroisopropyl)ether
CAS = Chemical Abstracts Service
CDD = Chlorodibenzodioxin
CDF = Chlorodibenzofuran
DQL = Data Quality Level
NA - Not Available
PCB = Polychlonnated Biphenyl
PRG = USEPA Region 9 Preliminary Remediation Goal (USEPA 2000b)
TAL = Target Analyte List
TCL = Target Compound List
TSCA = Toxic Substances Control Act
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TABLE 2
DATA QUALITY LEVELS (DQLs) FOR SURFACE WATER AND GROUNDWATER

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

Page 1 of 5

CONSTITUENT

TCL Volatiles
1,1,1 -Trichloroethane
1 , 1 ,2,2-Tetrachloroethane
1 ,1 ,2-Trichloroethane
1 , 1 -Dichloroethane
1 , 1 -Dichloroethylene
1 ,2-Dichloroethane
1 ,2-Dichloroethylene (total)
1 ,2-Dichloropropane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1 ,3-Dichloropropene
Dibromochloromethane
Ethyl Benzene
Methylene chloride
Styrene
Tetrachloroethene
Toluene
Total Xylenes
trans- 1 ,3-Dichloropropene
Trichloroethene
Vinyl chloride

TCL Semi-Volatiles
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,2'-oxybis(1-Chloropropane) (o)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2 ,4-Dimethylphenol

CAS NO.

71-55-6
79-34-5
79-00-5
75-34-3
75-35-4
107-06-2
540-59-0
78-87-5
78-93-3
591-78-6
108-10-1
67-64-1
71-43-2
75-27-4
75-25-2
74-83-9
75-15-0
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
10061-01-5
124-48-1
100-41-4
75-09-2
100-42-5
127-18-4
108-88-3
1330-20-7
10061-02-6
79-01-6
75-01-4

120-82-1
95-50-1
541-73-1
106-46-7
108-60-1
95-95-4
88-06-2
120-83-2
105-67-9

Selected DQL (a)
(mg/L)

2.0E-01
5.5E-05
5.0E-03
7.0E-01
7.0E-03
5.0E-03
7.0E-02 (c)
5.0E-03
1.9E+00
1.6E-01 (g)
1.6E-01
7.0E-01
5.0E-03
8.0E-02
8.0E-02
9.8E-03
7.0E-01
5.0E-03
1.0E-01
4.6E-03
8.0E-02
1.5E-03
1.0E-03
8.0E-02
7.0E-01
5.0E-03
1.0E-01
5.0E-03
1.0E+00
1.0E+01
1.0E-03
5.0E-03
2.0E-03

7.0E-02
6.0E-01
6.0E-01 (p)
7.5E-02
2.7E-04
7.0E-01
6.4E-03
2.1E-02
1.4E-01

DQL Basis

CLASS I
PRG

CLASS I
TACO

CLASS I
CLASS!
CLASS I
CLASS I

PRG
PRG
PRG

TACO
CLASS I

MCL
MCL

TACO
TACO

CLASS I
TACO
PRG
MCL
PRG

TACO
MCL
MCL

CLASS I
CLASS I
CLASS I
CLASS I
CLASS I
TACO

CLASS I
CLASS I

CLASS I
CLASS I
CLASS!
CLASS I

PRG
TACO
TACO
TACO
TACO
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TABLE 2
DATA QUALITY LEVELS (DQLs) FOR SURFACE WATER AND GROUNDWATER

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

Page 2 of 5

CONSTITUENT

2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3 ,3'-Dichlorobenzid i ne
3-Nitroaniline
4 , 6-Dinitro-2-methyl phenol
4-Bromophenyl phenyl ether
4-Cnloraniiine
4-Chloro-3-methylphenol
4-Chlorophenol phenyl ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benz[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[g,h,i]perylene
Benzo[k]fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Butyl benzyl phthalate
Carbazole
Chrysene
Dibenz[a,h]anthracene
Dibenzofuran
Diethylphthalate
Dimethyl phthalate
Di-n-butyl phthalate
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
H exachloroethane

CAS NO.

51-28-5
121-14-2
606-20-2
91-58-7
95-57-8
91-57-6
95-48-7
88-74-4
88-75-5
91-94-1
99-09-2
534-52-1
101-55-3
106-47-6
59-50-7
7005-72-3
106-44-5
100-01-6
100-02-7
83-32-9
208-96-8
120-12-7
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9
111-91-1
111-44-4
117-81-7
85-68-7
86-74-8
218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1

Selected DQL (a)
(mg/L)

1.4E-02
2.0E-05
1.0E-04
4.9E-01
3.5E-02
2.5E-02 (d)
3.5E-01
2.1E-03
2.9E-01 (h)
2.0E-02
2.1E-03 (i)

NA
NA

2.8E-02
NA
NA

3.5E-01 (n)
2.1E-03 (i)
2.9E-01
4.2E-01
4.2E-01 (b)
2.1E+00
1.3E-04
2.0E-04
1.8E-04
2.1 E-01 (e)
1.7E-04

NA
1.0E-02
6.0E-03
1.4E+00
3.4E-03
1.5E-03
3.0E-04
2.4E-02
5.6E+00
3.6E+02
7.0E-01
1.4E-01
2.8E-01
2.8E-01
1.0E-03
8.6E-04
5.0E-02
7.0E-03

DQL Basis

TACO
TACO
TACO
PRG

TACO
TACO
TACO
PRG
PRG

TACO
PRG
NA
NA

TACO
NA
NA

TACO
PRG
PRG

TACO
TACO
TACO
TACO

CLASS I
TACO
TACO
TACO

NA
TACO

CLASS I
TACO
PRG

TACO
TACO
PRG

TACO
PRG

TACO
TACO
TACO
TACO
MCL
PRG

CLASS I
TACO
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TABLE 2
DATA QUALITY LEVELS (DQLs) FOR SURFACE WATER AND GROUNDWATER

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

Page 3 of 5

CONSTITUENT

lndeno[1 ,2,3-cd]pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamme
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

TAL Metals
Aluminum
Antimony
Arsenic
Banum
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Copper
Zinc

Pesticides
Alpha-BHC
Beta-BHC
Delta-BHC
Gamma-BHC (Lmdane)
Aldnn
alpha-Chlordane
gamma-Chlordane
Chlordane
Chlorobenzilate

CAS NO.

193-39-5
78-59-1
91-20-3
98-95-3
621-64-7
86-30-6
87-86-5
85-01-8
108-95-2
129-00-0

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-50-8
7440-66-6

319-84-6
319-85-7
319-86-8
58-89-9
309-00-2
5103-71-9
5103-74-2
57-74-9
510-15-6

Selected DQL (a)
(mg/L)

4.3E-04
1 4E+00
2.5E-02
3.5E-03
1 OE-02
10E-02
1.0E-03
2.1E+00 (f)
1.0E-01
2.1 E-01

5.0E+01
6 OE-03
5.0E-02
2 OE+00
4.0E-03
5.0E-03

NA
1 OE-01 (r)
1. OE+00
5.0E+00
7.5E-03

NA
1.5E-01
1 OE-01

NA
5.0E-02
5.0E-02

NA
2 OE-03
4.9E-02
6.5E-01
5 OE+00

3.0E-05
2 OE-04 (m)
2.0E-04 (m)
2.0E-04
4.0E-05
2.0E-03 0)
2.0E-03 (])
2.0E-03
2.5E-04

DQL Basis

TACO
TACO
TACO
TACO
TACO
TACO

CLASS I
TACO

CLASS I
TACO

MCL
Ci_ASS i
CLASS I
CLASS I
CLASS!
CLASS I

NA
CLASS!
CLASS!
CLASS I
CLASS!

NA
CLASS I
CLASS I

NA
CLASS I
CLASS I

NA
CLASS)
TACO

CLASS I
CLASS!

TACO
CLASS I
CLASS!
CLASS I
TACO

CLASS I
CLASS I
CLASS!

PRG
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TABLE 2
DATA QUALITY LEVELS (DQLs) FOR SURFACE WATER AND GROUNDWATER

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

CONSTITUENT

1 ,2-Dibromo-3-Chloropropane (DBCP)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Diallate
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin Ketone
Heptachlor
Heptachlor epoxide
Hexachlorobenzene
Hexachlorocyclopentadiene
Isodrin
Methoxychlor
Toxaphene

Herbicides
2,4-D
2,4-DB
2,4,5-TP
2,4,5-T
Dalapon
Dicamba
Dichloroprop
Dinoseb
MCPA
MCPP
4-Nitrophenol
Pentachlorophenol

Dioxins and Furans
2,3,7,8-TCDD
1,2,3,7,8-PentaCDD
1,2,3,4,7,8-HexaCDD
1,2,3,6,7,8-HexaCDD
1,2,3,7,8,9-HexaCDD
1,2,3,4,6,7,8-HeptaCDD
OctaCDD
2,3,7,8-TetraCDF
1,2,3,7,8-PentaCDF
2,3,4,7,8-PentaCDF

CAS NO.

96-12-8
72-54-8
72-55-9
50-29-3
2303-16-4
60-57-1
959-98-8
33213-65-9
1031-07-8
72-20-8
7421-93-4
53494-70-5
76-44-8
1024-57-3
118-74-1
77-47-4
465-73-6
72-43-5
8001-35-2

94-75-7
94-82-6
93-72-1
93-76-5
75-99-0
1918-00-9
120-36-5
88-85-7
94-74-6
93-65-2
100-02-7
87-86-5

1746-01-6
40321-76-4
39227-28-6
57653-85-7
19408-74-3
35822-39-4
3268-87-9
51207-31-9
57117-41-6
57117-31-4

Selected DQL (a)
(mg/L)

2.0E-04
1.1E-04
4.0E-05
1.2E-04
1.1E-03
2.0E-05
4.2E-02 (k)
4.2E-02 (k)
4.2E-02 (k)
2.0E-03
2.0E-03 (I)
2.0E-03 (I)
4.0E-04
2.0b-U4
1. OE-03
5.0E-02

NA
4.0E-02
3.0E-03

7.0E-02
2.9E-01
5.0E-02
3.6E-01
2.0E-01
1.1E+00

NA
7.0E-03
1.8E-02
3.6E-02
2.9E-01
1. OE-03

3.00E-08
3.00E-08
3.00E-08
3.00E-08
3.00E-08
3.00E-08
3.00E-08
3.00E-08
3.00E-08
3.00E-08

DQL Basis

TACO
TACO
TACO
TACO
PRG

TACO
TACO
TACO
TACO

CLASS!
CLASS I
CLASS I
CLASS 1
CLASS i

MCL
CLASS!

NA
CLASS!
CLASS!

CLASS!
PRG

CLASS 1
PRG

CLASS!
PRG
NA

CLASS 1
PRG
PRG
PRG

CLASS 1

MCL
MCL
MCL
MCL
MCL
MCL
MCL
MCL
MCL
MCL
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TABLE 2
DATA QUALITY LEVELS (DQLs) FOR SURFACE WATER AND GROUNDWATER

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

CONSTITUENT CAS NO.
Selected DQL (a)

(mg/L) DQL Basis

1,2,3,4,7,8-HexaCDF 70648-26-9 3 OOE-08 MCL
1,2,3,6,7,8-HexaCDF 57117-44-9 3 OOE-08 MCL
1,2,3,7,8,9-HexaCDF 72918-21-9 3 OOE-08 MCL
2,3,4,6,7,8-HexaCDF 60851-34-5 3 OOE-08 MCL
1,2.3,4.6.7,8-HeptaCDF 67562-39-4 3 OOE-08 MCL
1.2,3,4,7,8.9-HeptaCDF 55673-89-7 3 OOE-08 MCL
OctaCDF 39001-02-0 3 OOE-08 MCL

PCBs
Total PCBs NA 5 OE-04 CLASS I

Notes
(a) - The DQL was determined by taking the Illinois Groundwater Quality Standards for Class I Potable

Resource Groundwater (35 III Adm Code 620 410) Where a Class I value is not available, the MCL value is used
(USEPA, 2000a) Where a MCL is not available a TACO Class I value is used (IEPA 1998) Where a
TACO Class I value is not available, the USEPA Resion 9 PRG (USEPA, 2000b) for Tapwater is used
Surface water will be evaluated for incidental ingestion of water only - fish tissue will be collected
Therefore, ambient water quality criteria for ingestion of organisms were not used in the developement of DQLs

(b) Due to structural similarities, the value for Acenaphthene was used
(c) Value for cis-1,2-Dichloroethylene
(d) Due to structural similarities, the value for Naphthalene was used
(e) Due to structural similanties, the value for Pyrene was used
(f) Due to structural similarities, the value for Anthracene was used
(g) Due to structural similanties, the value for 4-Methyl-2-Pentanone was used
(h) Due to structural similanties, the value for 4-Nitrophenol was used
i) Due to structural similanties, the value for 2-Nitroaniline was used

0) Due to structural similanties, the value for Chlordane was used
(k) Due to structural similanties, the value for Endosulfan was used
(I) Due to structural similarities, the value for Endrin was used
(m) Due to structural similarities, the value for gamma-BHC was used
(n) Due to structural similanties, value for 2-Methylphenol was used
(o) Synonym of Bis(2-chloroisopropyl)ether
(p) Due to structural similarities, value for 1,2-Dichlorobenzene was used
CAS = Chemical Abstracts Service
CDD = Chlorodibenzodioxin
CDF = Chlorodibenzofuran
CLASS I = Groundwater Quality Standards for Class I Potable Resource Groundwater 35 III Adm Code 620 410
DQL = Data Quality Level
MCL - Maximum Contaminant Level (USEPA, 2000a)
PCB = Polychlonnated Biphenyl
PRG = USEPA Region 9 Preliminary Remediation Goal (USEPA, 2000b)
TACO - Tiered Approach to Corrective Action Objectives (IEPA, 1998)
TAL = Target Analyte List
TCL = Target Compound List
NA = Not available

DQL TABLE 04 26 01\water table



TABLE 3
DATA QUALITY LEVELS (DQLs) FOR FISH TISSUE

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

Pagel of 5

CONSTITUENT

TCL Semi-Volatiles
1 ,2,4-Tnchlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,2'-oxybis( 1 -Chloropropane)
2,4,5-Tnchlorophenol
2,4,6-Tnchlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dmitrotoluene
2,6-Dmitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroanilme
2-Nitrophenol
3,3'-Dichlorobenzidme
3-Nitroanilme
4,6-Dinitro-2-methylphenol
4-Bromophenyl phenyl ether
4-Chloranihne
4-Chloro-3-methylphenol
4-Chlorophenol phenyl ether
4-Methylphenol
4-Nitroanilme
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benz[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[g,h,i]perylene
Benzo[k]fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Butyl benzyl phthalate
Carbazole
Chrysene
Dibenz[a,h]anthracene
Dibenzofuran

CAS NO.

120-82-1
95-50-1
541-73-1
106-46-7 ,
108-60-1 (m)
95-95-4
88-06-2
120-83-2
105-67-9
51-28-5
121-14-2
606-20-2
91-58-7
95-57-8
91-57-6
95-48-7
88-74-4
88-75-5 (a)
91-94-1
99-09-2
534-52-1
101-55-3
106-47-8
59-50-7
7005-72-3
106-44-5
100-01-6
100-02-7
83-32-9
208-96-8 (b)
120-12-7
56-55-3
50-32-8
205-99-2
191-24-2 (c)
207-08-9
111-91-1
111-44-4
117-81-7
85-68-7
86-74-8
218-01-9
53-70-3
132-64-9

DQL (n)
(mg/kg)

1 4E+01
1.2E+02
1.2E+00
1.3E-01
4.5E-02
1 4E+02
2.9E-01
4.1E+00
2.7E+01
2 7E+00
2 7h+UO
1 4E+00
1 1E+02
6.8E+00
2.7E+01
6.8E+01

NA
1 1E+01
7.0E-03

NA
1 4E-01

NA
5.4E+00

NA
NA

6 8E+00
NA

1.1E+01
8.1E+01
8.1E+01
4.1 E+02
4.3E-03
4.3E-04
4.3E-03
4 1E+01
4.3E-02

NA
2.9E-03
2.3E-01
2.7E+02
1.6E-01
4.3E-01
4.3E-04
5 4E+00

Basis

N
N
N
C
C
N
C
N
N
N
N
N
N
N
N
N
O
N
C
O
N
O
N
O
O
N
O
N
N
N
N
C
C
c
N
C
0
C
C
N
C
C
C
N



TABLE 3
DATA QUALITY LEVELS (DQLs) FOR FISH TISSUE

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

Page2 of 5

CONSTITUENT

Diethylphthalate
Dimethyl phthalate
Di-n-butyl phthalate
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
lndeno[1 ,2,3-cd]pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

TAL Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Copper
Zinc

CAS NO.

84-66-2
131-11-3
84-74-2
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-20-3
98-95-3
621-64-7
86-30-6
87-86-5
85-01-8 (d)
108-95-2
129-00-0

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9 (f)
7440-70-2
7440-47-3 (g)
7440-48-4
7439-89-6
7439-92-1
7439-95-4
7439-96-5 (h)
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-50-8
7440-66-6

DQL (n)
(mg/kg)

1.1E+03
1.4E+04
1.4E+02
2.7E+01
5.4E+01
5.4E+01
2.0E-03
4.0E-02
9.5E+00
2.3E-01
4.3E-03
3.3h+OU
2.7E+01
6.8E-01
4.5E-04
6.4E-01
2.6E-02
4.1 E+02
8.1 E+02
4.1E+01

1.4E+03
5.4E-01
2.1E-03
9.5E+01
2.7E+00
1.4E+00

NA
2.0E+03
8.1E+01
4.1 E+02

NA
NA

1.9E+02
2.7E+01

NA
6.8E+00
6.8E+00

NA
9.5E-02
9.5E+00
5.4E+01
4.1E+02

Basis

N
N
N
N
N
N
C
C
N
C
C
U
N
N
C
C
C
N
N
N

N
N
C
N
N
N
B
N
N
N
O
O
N
N
B
N
N
B
N
N
N
N



TABLE 3
DATA QUALITY LEVELS (DQLs) FOR FISH TISSUE

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP
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CONSTITUENT

PCBs
Total PCBs

Pesticides
Alpha-BHC
Beta-BHC
Delta-BHC
Gamma-BHC (Lindane)
Aldrin
alpha-Chlordane
gamma-Chlordane
(Jhlordane
Chlorobenzilate
1 ,2-Dibromo-3-Chloropropane (DBCP)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Diallate
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin Ketone
Heptachlor
Heptachlor epoxide
Hexachlorobenzene
Hexachlorocyclopentadiene
Isodrin
Methoxychlor
Toxaphene

Herbicides
2,4-D
2,4-DB
2,4,5-TP
2,4,5-T
Dalapon
Dicamba
Dichloroprop
Dinoseb
MCPA
MCPP
4-Nitrophenol

CAS NO.

NA

319-84-6
319-85-7
319-86-8 (i)
58-89-9
309-00-2
5103-71-9 (j)
5103-74-2 (j)
5/'-/4-9
510-15-6
96-12-8
72-54-8
72-55-9
50-29-3
2303-16-4
60-57-1
959-98-8 (k)
33213-65-9 (k)
1031-07-8 (k)
72-20-8
7421-93-4 (I)
53494-70-5 (I)
76-44-8
1024-57-3
118-74-1
77-47-4
465-73-6
72-43-5
8001-35-2

94-75-7
94-82-6
93-72-1
93-76-5
75-99-0
1918-00-9
120-36-5
88-85-7
94.74-6
93-65-2
100-02-7

DQL (n)
(mg/kg)

1.6E-03

5.0E-04
1.8E-03
1.8E-03
2.4E-03
1 .9E-04
9.0E-03
9.0E-03
9.0E-03
1.2E-02
2.3E-03
1.3E-02
9.3E-03
9.3E-03

NA
2.0E-04
8.1E+00
8.1E+00
8.1E+00
4.1 E-01
4.1 E-01
4.1E-01
7.0E-04
3.5E-04
2.0E-03
9.5E+00

NA
6.8E+00
2.9E-03

1.4E+01
1.1E+01
1.1E+01
1.4E+01
4.1E+01
4.1E+01

NA
1.4E+00
6.8E-01
1.4E+00
1.1E+01

Basis

C

C
C
c
c
c
c
c
c
c
c
c
c
c
o
c
N
N
N
N
N
N
C
C
C
N
O
N
C

N
N
N
N
N
N
0
N
N
N
N



TABLE 3
DATA QUALITY LEVELS (DQLs) FOR FISH TISSUE

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP
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CONSTITUENT

Pentachlorophenol

Dioxins and Furans
2,3,7,8-TCDD
1,2,3,7,8-PentaCDD
1,2,3,4,7,8-HexaCDD
1,2,3,6,7,8-HexaCDD
1,2,3,7,8,9-HexaCDD
1,2,3,4,6,7,8-HeptaCDD
OctaCDD
2,3,7,8-TetraCDF
1 ,2,3,7,8-PentaCDF
2,3,4,7,8-PentaCDF
1,2,3,4,7,8-HexaCDF
1,2,3,6,7,8-HexaCDF
1,2,3,7,8,9-HexaCDF
2,3,4,6,7,8-HexaCDF
1,2,3,4,6,7,8-HeptaCDF

CAS NO.

87-86-5

1746-01-6
40321-76-4
39227-28-6
57653-85-7
19408-74-3
35822-39-4
3268-87-9
51207-31-9
57117-41-6
57117-31-4
70648-26-9
57117-44-9
72918-21-9
60851-34-5
67562-39-4

DQL (n)
(mg/kg)

2.6E-02

2.5E-05
2.5E-05
2.5E-05
2.5E-05
2.5E-05
2.5E-05
2.5E-05
2.5E-05
2.5t-0b
2.5E-05
2.5E-05
2.5E-05
2.5E-05
2.5E-05
2.5E-05

Basis

C

(o)
(o)
(o)
(o)
(o)
(o)
(o)
(o)
(0)

(o)
(o)
(o)
(o)
(o)
(o)



TABLE 3
DATA QUALITY LEVELS (DQLs) FOR FISH TISSUE

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA ILLINOIS

SAUGET AREA 2 SITE GROUP
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CONSTITUENT

1,23,4,7,8,9-HeptaCDF
OctaCDF

CAS NO.

55673-89-7
39001-02-0

DQL (n)
(mg/kg)

25E-05
25E-05

Basis

(o)
(o)

Notes
C = USEPA, 2000e, Based on carcinogenic USEPA Region 3 RBC value
N = USEPA, 2000e, Based on non-carcinogenic USEPA Region 3 RBC value
O = No RBC available, therefore, no DQL developed
CAS = Chemical Abstracts Service
CB = Chlorobiphenyl
CDD = Chlorodibenzodioxm
CDF = Chlorodibenzofuran
DQL = Data Quality Level
NA = Not Available
PCB = Polychlonnated Biphenyl
RBC = USEPA Region 3 Risk Based Concentration (USEPA, 2000d)
TAL = Target Analyte List
TCL = Target Compound List
(a) Due to structural similanties the value for 4-Nitrophenol was used
(b) Due to structural similarities, the value for Acenaphthene was used
(c) Due to structural similarities the value for Pyrene was used
(d) Due to structural similarities, the value for Anthracene was used
(f) Value for Cadmium-food
(g) Value for Chromium III
(h) Value for Manganese-food
(i) Due to structural similanties, the value for Beta BHC was used
(j) Due to structural similanties, the value for Chlordane was used
(k) Due to structural similanties, the value for Endosulfan was used
(I) Due to structural similanties, the value for Endrin was used
(m) Synonym of Bis(2-Chloroisopropyl) ether
(n) DQLs for fish tissue based on USEPA Region 3 RBCs (USEPA, 2000d)
(o) - Food and Drug Administration (FDA) Action Level as reported in

USEPA 1984 Ambient Water Quality Criteria Document for
2,3,7,8-Tetrachlorodibenzo-p-dioxin EPA 440/5-84-007
Cordel, Frank 1981 The Use of Epidemiology in The Regulation
of Dioxms in The Food Supply Regulatory Toxicology and
Pharmacology 1 379-387



TABLE 4
DATA QUALITY LEVELS (DQLs) FOR AIR

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

Page 1 of 5

CONSTITUENT

TCL Volatiles
1,1,1 -Trichloroethane
1 , 1 ,2,2-Tetrachloroethane
1 , 1 ,2-Trichloroethane
1,1-Dichloroethane
1 , 1 -Dichloroethylene
1 ,2-Dichloroethane
1 ,2-Dichloroethylene (total)
1 ,2-Dichloropropane
2-Butanone
2-Hexanone
4-Metriy!-2-peritanGr.e
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1 ,3-Dichloropropene
Dibromochloromethane
Ethyl Benzene
Methylene chloride
Styrene
Tetrachloroethene
Toluene
Total Xylenes
trans-1 ,3-Dichloropropene
Trichloroethene
Vinyl chloride

TCL Semi-Volatiles
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,2'-oxybis(1-Chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol

CAS NO.

71-55-6
79-34-5
79-00-5
75-34-3
75-35-4
107-06-2
540-59-0 (c)
78-87-5
78-93-3
591-78-6 (d)
108-10-1
67-64-1
71-43-2
75-27-4
75-25-2
74-83-9
75-15-0
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
10061-01-5 (e)
124-48-1
100-41-4
75-09-2
100-42-5
127-18-4
108-88-3
1330-20-7
10061-02-6 (e)
79-01-6
75-01-4

120-82-1
95-50-1
541-73-1
106-46-7
108-60-1 (b)
95-95-4
88-06-2
120-83-2
105-67-9

DQL (a)

(ug/m3)

1.0E+03
3.3E-02
1.2E-01
5.2E+02
3.8E-02
7.4E-02
3.7E+01
9.9E-02
1.0E+03
8.3E+01
8.3E+01
3.7E+02
2.5E-01
1.1E-01
1.7E+00
5.2E+00
7.3E+02
1.3E-01
6.2E+01
2.3E+00
8.4E-02
1.1E+00
4.8E-01
8.0E-02
1.1E+03
4.1E+00
1.1E+03
3.3E+00
4.0E+02
7.3E+02
4.8E-01
1.1E+00
2.2E-01

2.1 E+02
2.1 E+02
3.3E+00
3.1 E-01
1.9E-01
3.7E+02
6.2E-01
1.1E+01
7.3E+01

NC
C
C

NC
C
C

NC
C

NC
NC
NC
NC
C
C
C

NC
NC
C

NC
C
C
C
C
C

NC
C

NC
C

NC
NC
C
C
C

NC
NC
NC
C
C

NC
C

NC
NC



TABLE 4
DATA QUALITY LEVELS (DQLs) FOR AIR

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

Page 2 of 5

CONSTITUENT

2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,C-Dinitro-2-metl"iy!phenol
4-Bromophenyl phenyl ether
4-Chloraniline
4-Chloro-3-methylphenol
4-Chlorophenol phenyl ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benz[a]anthracene
Benzo[a]pyrene
Benzo[b]fluoranthene
Benzo[g,h,i]perylene
Benzo[k]fluoranthene
bis(2-Chloroethoxy)methane
bis (2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Butyl benzyl phthalate
Carbazole
Chrysene
Dibenz[a,h]anthracene
Dibenzofuran
Diethylphthalate
Dimethyl phthalate
Di-n-butyl phthalate
Di-n-octyl phthalate
-luoranthene
Fluorene
rlexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane

CAS NO.

51-28-5
121-14-2
606-20-2
91-58-7
95-57-8
91-57-6 (f)
95-48-7
88-74-4
88-75-5 (g)
91-94-1
99-09-2 (h)
co A cro •*

101-55-3
106-47-8
59-50-7
7005-72-3
106-44-5
100-01-6 (h)
100-02-7
83-32-9
208-96-8 (i)
120-12-7
56-55-3
50-32-8
205-99-2
191-24-2 (j)
207-08-9
111-91-1
111-44-4
117-81-7
85-68-7
86-74-8
218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1

DQL

(ug/

7.3E+00
7.3E+00
3.7E+00
2.9E+02
1.8E+01
3.1E+00
1.8E+02
2.1 E-01
2.9E+01
1.5E-02
2.1E-01

NA
NA

1.5E+01
NA
NA

1.8E+01
2.1E-01
2.9E+01
2.2E+02
2.2E+02
1.1E+03
2.2E-02
2.2E-03
2.2E-02
1.1 E+02
2.2E-01

NA
5.8E-03
4.8E-01
7.3E+02
3.4E-01
2.2E+00
2.2E-03
1.5E+01
2.9E+03
3.7E+04
3.7E+02
7.3E+01
1.5E+02
1.5E+02
4.2E-03
8.6E-02
7.3E-02
4.8E-01

-(a)

m3)

NC
NC
NC
NC
NC
NC
NC
NC
NC
C

NC
-
-

NC
-
-

NC
NC
NC
NC
NC
NC
C
C
C

NC
C
-
C
C

NC
C
C
C

NC
NC
NC
NC
NC
NC
NC
C
C

NC
C



TABLE 4
DATA QUALITY LEVELS (DQLs) FOR AIR

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

Page 3 of 5

CONSTITUENT

lndeno[1 ,2,3-cd]pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

f A 1 •• — A — l —i/-n_ metaio

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Copper
Zinc

PCBs
Total PCBs

Dioxins and Furans
2,3,7,8-TCDD
1,2,3,7,8-PentaCDD
1,2,3,4,7,8-HexaCDD
1,2,3,6,7,8-HexaCDD
1,2,3,7,8,9-HexaCDD
1,2,3,4,6,7,8-HeptaCDD

CAS NO.

193-39-5
78-59-1
91-20-3
98-95-3
621-64-7
86-30-6
87-86-5
85-01-8 (k)
108-95-2
129-00-0

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3 (I)
7440-48-4
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0 (m)
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-50-8
7440-66-6

NA

1746-01-6
40321-76-4 (n)
39227-28-6 (n)
57653-85-7 (n)
19408-74-3 (n)
35822-39-4 (n)

DQL (a)

(ug/m3)

2.2E-02
7.1E+00
3.1E+00
2.1E+00
9.6E-04
1.4E+00
5.6E-02
1.1E+03
2.2E+03
1.1 E+02

5.1E+00
NA

4.5E-04
5.2E-01
8.0E-04
1.1E-03

NA
2.3E-05

NA
NA
NA
NA

5.1E-02
8.0E-03

NA
NA
NA
NA
NA
NA
NA
NA

3.4E-03

4.5E-08
4.5E-08
4.5E-08
4.5E-08
4.5E-08
4.5E-08

C
C

NC
NC
C
C
C

NC
NC
NC

NC
-
C

NC
C
C
-
C
-
-
-
-

NC
C
-
-
-
-
-
-
-
-

C

c
c
c
c
c
c
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DATA QUALITY LEVELS (DQLs) FOR AIR

SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

Page 4 of 5

CONSTITUENT

OctaCDD
2,3,7,8-TetraCDF
1,2,3,7,8-PentaCDF
2,3,4,7,8-PentaCDF
1,2,3,4,7,8-HexaCDF
1,2,3,6,7,8-HexaCDF
1,2,3,7,8,9-HexaCDF
2,3,4,6,7,8-HexaCDF
1,2,3,4,6,7,8-HeptaCDF
1,2,3,4,7,8,9-HeptaCDF
OctaCDF

Pesticides
Alpha-BHC
Beta-BHC
Delta-BHC
Gamma-BHC (Lindane)
Aldnn
alpha-Chlordane
gamma-Chlordane
Chlordane
Chlorobenzilate
1,2-Dibromo-3-Chloropropane (DBCP)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Diallate
Dieldnn
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endnn
Endnn aldehyde
Endrin Ketone
Heptachlor
Heptachlor epoxide
Hexachlorobenzene
Hexachlorocyclopentadiene
Isodrm
Methoxychlor
Toxaphene

Herbicides
2,4-D
2,4-DB

CAS NO.

3268-87-9 (n)
51207-31-9 (n)
57117-41-6 (n)
57117-31-4 (n)
70648-26-9 (n)
57117-44-9 (n)

72918-21-9 (n)
60851-34-5 (n)
67562-39-4 (n)
55673-89-7 (n)
39001-02-0 (n)

319-84-6
319-85-7
319-86-8 (0)
58-89-9
309-00-2
5103-71-9 (p)
5103-74-2 (p)
57-74-9
510-15-6
96-12-8
72-54-8
72-55-9
50-29-3
2303-16-4
60-57-1
959-98-8 (q)
33213-65-9 (q)
1031-07-8 (q)
72-20-8
7421-93-4 (r)
53494-70-5 (r)
76-44-8
1024-57-3
118-74-1
77-47-4
465-73-6
72-43-5
8001-35-2

94-75-7
94-82-6

DQL (a)

(ug/m3)

4.5E-08
4 5E-08
4 5E-08
4.5E-08
4.5E-08
4.5E-08
4.5E-08
4.5E-08
4.5E-08
4.5E-08
4 5E-08

1 1E-03
3.7E-03
3.7E-03
5 2E-03
3.9E-04
1 9E-02
1.9E-02
1 .9E-02
2.5E-02
21 E-01
2 8E-02
2.0E-02
2.0E-02
1.1 E-01
4.2E-04
22E+01
2.2E+01
2.2E+01
1.1E+00
1.1E+00
1.1E+00
1.5E-03
74E-04
4.2E-03
7.3E-02

NA
1.8E+01
6.0E-03

37E+01
2 9E+01

C
C
C
C
C
C
C
C
C
C
C

C
c
c
c
c
c
c
c
c

NC
C
c
c
c
c

NC
NC
NC
NC
NC
NC
C
C
C

NC
-

NC
C

NC
NC
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SAUGET AREA 2 - REMEDIAL INVESTIGATION
SAUGET AND CAHOKIA, ILLINOIS

SAUGET AREA 2 SITE GROUP

Page 5 of 5

CONSTITUENT

2,4,5-TP
2,4,5-T
Dalapon
Dicamba
Dichloroprop
Dmoseb
MCPA
MCPP

CAS NO.

93-72-1
93-76-5
75-99-0
1918-00-9
120-36-5
88-85-7
94-74-6
93-65-2

Notes
CAS = Chemical Abstracts Service
CDD = Cniorodioenzodioxni
CDF = Chlorodibenzofuran
DQL = Data Quality Level
NA = Not available
PCB = Polychlonnated Biphenyl
PRG = Preliminary Remedial Goal
TAL = Target Analyte List
TCL = Target Compound List
(a) Air DQLs are based on USEPA Region IX PRG Table
(b) Synonym of Bis(2-Chloroisopropyl ether)
(c) Value for cis-1 ,2-Dichloroethylene used

DQL (a)

(ug/m3)

2 9E+01
3 7E+01
1 1E+02
1 1E+02

NA
3 7E+00
1 8E+00
3 7E+00

NC
NC
NC
NC

-

NC
NC
NC

(USEPA, 2000b)

(d) Due to structural similarities, the value for 4-Methyl-2-Pentanone was used
(e) Value for 1 ,3-Dichloropropene
(f) Due to structural similarities the value for Naphthalene was used
(g) Due to structural similanties, the value for 4-Nitrophenol was used
(h) Due to structural similarities, the value for 2-Nitroanihne was used
(i) Due to structural similanties, the value for Acenaphthene was used
0) Due to structural similarities, the value for Pyrene was used
(k) Due to structural similarities, the value for Anthracene was used
(I) Value for Chromium VI
(m) Value for Nickel Refinery Dust
(n) Value for 2,3,7,8-TCDD
(o) Due to structural similarities the value for Beta-BHC was used
(p) Due to structural similarities, the value for Chlordane was used
(q) Due to structural similanties, the value for Endosulfan was used
(r) Due to structural similarities, the value for Endnn was used
C = Value Based on potential carcinogenic effects
NC = Value based on noncancer effects
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Sauget Area 2
HHRA - RI/FS

APPENDIX B
SUMMARY STATISTICS AND SCREENING TABLES

This appendix provides the summary statistics for each area and medium that were
quantitatively evaluated in the HHRA. The tables also present the screening and COPC
selection as described in Section 3.2. The tables are provided in the following order:

• Table B-1 - samples used in the calculation of summary statistics for each area and
medium;

• Table B-2 - summary statistics and screening for groundwater (depth to water less
than or equal to 30 feet below ground surface) and leachate;

• Table B-3 - summary statistics and screening for surface soil;

• Table B-4 - summary statistics and screening for combined soil (for the construction
pathway, surface soil, subsurface soil, and waste were combined to evaluate the 0-
H r <~~i i~»^ -„:! „„!.,„„ ;„*„„,—1\.
i *j luui uyo Svjn isuiuim i n uci vUi/,

• Table B-5 - summary statistics and screening for sediment;

• Table B-6 - summary statistics and screening for surface water; and

• Table B-7 - summary statistics and screening for fish fillet.
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TABLE B-1
SAMPLES USED TO CALCULATE STATISTICS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL
PAGE 1 OF 7

Site
Shallow Groundwater
O-AA-O-1-16
O-AA-O-2-13
OS-UAA-1/OS-1-20
OS - UAA-2/OS-2-20
OS - UAA-4/OS-4-20
OS - UAA-4/OS-4-20
Leachate
O
Q
Q
R
Mid Groundwater
O - AA-O-3-28
OS-UAA-1/OS-1-30
OS - UAA-2/OS-2-30
OS - UAA-2/OS-2-30
OS - UAA-3/OS-3-24
OS - UAA-3/OS-3-34
OS - UAA-4/OS-4-30
H - AA-P-1 -24
P- AA-P-1-24
P- AA-P-1-34
P - AA-P-2-24
P - AA-P-2-34
P - AA-P-2-34
P - AA-P-3-32
Q - AA-Q-6-24
Q - AA-Q-6-24
Q - AA-Q-6-24
Q - AA-Q-6-24
Q - AA-Q-6-34
Q - AA-Q-6-34
Q - AA-Q-7-24
Q - AA-Q-7-34
Q - AA-Q-8-24
Q - AA-Q-8-34
Q - AA-Q-8-34
R-AA-R-1-28
S- AA-S-1-24
S - AA-S-1-34
S - AA-S-2-28
S - AA-S-3-24
S - AA-S-3-34

Location

AA-O-1
AA-O-2
UAA-1/OS-1
UAA-2/OS-2
UAA-4/OS-4
UAA-4/OS-4

LEACH-O-1
LEACH-Q-1
LEACH-Q-1
LEACH-R-1

AA-O-3
UAA-1/OS-1
UAA-2/OS-2
UAA-2/OS-2
UAA-3/OS-3
UAA-3/OS-3
UAA-4/OS-4
AA-P-1
AA-P-1
AA-P-1
AA-P-2
AA-P-2
AA-P-2
AA-P-3
AA-Q-6
AA-Q-6
AA-Q-6
AA-Q-6
AA-Q-6
AA-Q-6
AA-Q-7
AA-Q-7
AA-Q-8
AA-Q-8
AA-Q-8
AA-R-1
AA-S-1
AA-S-1
AA-S-2
AA-S-3
AA-S-3

Sample

GW-AA-O-1-16
GW-AA-O-2-13
GW-UAA-1-20FT
GW-UAA-2-20FT
GW-AA-UAA-4-20-DUP
GW-AA-UAA-4-20

LEACH-O-1
LEACH-Q-1 -DUP
LEACH-Q-1
LEACH-R-1

GW-AA-O-3-28FT
GW-UAA-1-30FT
GW-UAA-2-30FT-DUP
GW-UAA-2-30FT
GW-UAA-3-24FT-R
GW-UAA-3-34FT-R
GW-AA-UAA-4-30
GW-AA-P-1-24FT
GW-AA-P-1-24FT-DUP
GW-AA-P-1-34FT
GW-AA-P-2-24
GW-AA-P-2-34
GW-AA-P-2-34-DUP
GW-AA-P-3-32
GW-AA-Q-6-24-DUP
GW-AA-Q-6-24-Filter
GW-AA-Q-6-24
G W-AA-Q-6-24-DU P-Filter
GW-AA-Q-6-34
GW-AA-Q-6-34-DUP
GW-AA-Q-7-24
GW-AA-Q-7-34
GW-AA-Q-8-24
GW-AA-Q-8-34
GW-AA-Q-8-34-DUP
GW-AA-R-1-28
GW-AA-S-1-24FT
GW-AA-S-1-34FT
GW-AA-S-2-28
GW-AA-S-3-24FT
GW-AA-S-3-34FT

Depth (n bgs)

16
13
20
20
20
20

-
-
-
--

28
30
30
30
24
34
30
24
24
34
24
34
34
32
24
24
24
24
34
34
24
34
24
34
34
28
24
34
28
24
34

Parent Sample (b)

GW-AA-UAA-4-20

LEACH-Q-1

GW-UAA-2-30FT

GW-AA-P-1-24FT

GW-AA-P-2-34

GW-AA-Q-6-24

GW-AA-Q-6-24- Filter

GW-AA-Q-6-34

GW-AA-Q-8-34
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TABLE 8-1
SAMPLES USED TO CALCULATE STATISTICS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL
PAGE 2 OF 7

Site
Surface Soil (a)
O
O
O North
OS
OS
OS
OS
OS
OS
P
P
P
P
Q Central
Q Central
Q Central
Q Central
Q North
Q North
Q North
Q North
Q North
Q South
Q South
Q South
Q South
Q South
Q South
Q South
Q South
Q South
Q South
Q South
Q South
Q South
Q South
R
R
R
R
S
S

Location

SOIL-O-2
SOIL-O-3
SOIL-O-1
OS-5
UAA-1/OS-1
UAA-2/OS-2
UAA-2/OS-2
UAA-3/OS-3
UAA-4/OS-4
SOIL-P-1
SOIL-P-2
SOIL-P-3
SOIL-P-4
SOIL-Q-6
SOIL-Q-7
SOIL-Q-7
SOIL-Q-8
SOIL-Q-1
SOIL-Q-2
SOIL-Q-3
SOIL-Q-4
SOIL-Q-5
SOIL-Q-10
SOIL-Q-1 0
SOIL-Q-1 1
SOIL-Q-1 1
SOIL-Q-1 2
SOIL-Q-1 3
SOIL-Q-1 4
SOIL-Q-1 5
SOIL-Q-1 6
SOIL-Q-1 7
SOIL-Q-1 8
SOIL-Q-1 9
SOIL-Q-20
SOIL-Q-9
SOIL-R-1
SOIL-R-2
SOIL-R-3
SOIL-R-4
SOIL-S-1
SOIL-S-2

Sample

SOIL-O-2-0.5
SOIL-O-3-0.5
SOIL-O-1 -0.5
SOIL-OS-5-0.5fl
SOIL-OS-1-0.5FT
SOIL-OS-2-0.5FT
SOIL-OS-2-0.5FT DUP
SOIL-OS-3-0.5FT
SOIL-OS-4-0.5FT
SOIL-P-1 -0.5
SOIL-P-2-0.5
SOIL-P-3-0.5
SOIL-P-4-0.5
SOIL-Q-6-0.5
SOIL-Q-7-0.5
SOIL-Q-7-0.5-DUP
SOIL-Q-8-0.5
SOIL-Q-1 -0.5FT
SOIL-Q-2-0.5
SOIL-U-3-0.5
SOIL-Q-4-0.5
SOIL-Q-5-0.5
SOIL-Q-1 0-0.5
SOIL-Q-1 0-0.5-DUP
SOIL-Q-1 1-0.5
SOIL-Q-1 1-0 5-DUP
SOIL-Q-1 2-0.5
SOIL-Q-1 3-0.5
SOIL-Q-1 4-0.5
SOIL-Q-1 5-0.5
SOIL-Q-1 6-0.5
SOIL-Q-17-0.5
SOIL-Q-18-0.5
SOIL-Q-1 9-0.5
SOIL-Q-20-0.5
SOIL-Q-9-0.5
SOIL-R-1-0.5
SOIL-R-2-0.5
SOIL-R-3-0.5FT
SOIL-R-4-0.5FT
SOIL-S-1 -0.5
SOIL-S-2-0.5

Depth (ft bgs)

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
U.b
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

Parent Sample (b)

SOIL-OS-2-0.5FT

SOIL-Q-7-0.5

SOIL-Q-1 0-0.5

SOIL-Q-1 1-0.5

J:\Sauget Area 2\Database\table b-1 .xls
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TABLE B-1
SAMPLES USED TO CALCULATE STATISTICS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL
PAGE 3 OF 7

Site
Subsurface Soil (a)
0
O
O
O North
OS
OS
OS
OS
OS
OS
OS
p
p
p
p
Q Central
Q Central
Q Central
Q Central
u Nortn
Q North
Q North
Q North
Q North
Q South
Q South
Q South
Q South
R
R
R
R
S
S

Location

SOIL-O-2
SOIL-0-3
SOIL-O-3
SOIL-O-1
OS-5
UAA-VOS-1
UAA-2/OS-2
UAA-2/OS-2
UAA-3/OS-3
UAA-4/OS-4
UAA-4/OS-4
SOIL-P-1
SOIL-P-2
SOIL-P-3
SOIL-P-4
SOIL-Q-6
SOIL-Q-7
SOIL-Q-8
SOIL-Q-8
SOlL-O-1
SOIL-Q-2
SOIL-Q-3
SOIL-Q-4
SOIL-Q-5
SOIL-Q-1 0
SOIL-Q-1 1
SOIL-Q-12
SOIL-Q-9
SOIL-R-1
SOIL-R-2
SOIL-R-3
SOIL-R-4
SOIL-S-1
SOIL-S-2

Sample

SOIL-O-2-6FT
SOIL-O-3-6FT
SOIL-O-3-6FT-DUP
SOIL-O-1 -6FT
SOIL-OS-5-6ft
SOIL-OS-1-6FT
SOIL-OS-2-6FT
SOIL-OS-2-6FT DUP
SOIL-OS-3-6FT
SOIL-OS-4-6FT
SOIL-OS-4-6FT-DUP
SOIL-P-1 -6FT
SOIL-P-2-6FT
SOIL-P-3-6FT
SOIL-P-4-6FT
SOIL-Q-6-6
SOIL-Q-7-6
SOIL-Q-8-6
SOIL-Q-8-6-DUP
SOIL-Q-1-6FT
SOIL-Q-2-6FT
SOIL-Q-3-6
SOIL-Q-4-6
SOIL-Q-5-6FT
SOIL-Q-1 0-6
SOIL-Q-1 1-6
SOIL-Q-1 2-6
SOIL-Q-9-6
SOIL-R-1-6FT
SOIL-R-2-6
SOIL-R-3-6FT
SOIL-R-4-6FT
SOIL-S-1 -6FT
SOIL-S-2-6FT

Depth (ft bgs)

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6

Parent Sample (b)

SOIL-O-3-6FT

SOIL-OS-2-6FT

SOIL-OS-4-6FT

SOIL-Q-8-6
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TABLE B-1
SAMPLES USED TO CALCULATE STATISTICS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL
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Site
Waste (a)
O
O
O
O
O North
O North
P
P
P
P
P
P
P
P
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q North
Q North
Q North
Q North
Q North
Q North
Q North
Q North
Q North
Q North
Q South
Q South
Q South
Q South
Q South
Q South
Q South
Q South
Q South
Q South
Q South
Q South
R
R
R
R
R
R
R
R
S
S
S
S

Location

Waste-O-2
Waste-O-2
Waste-O-3
Waste-O-3
Waste-O-1
Waste-O-1
WASTE-P-1
WASTE-P-1
WASTE-P-2
WASTE-P-2
WASTE-P-3
WASTE-P-3
WASTE-P-4
WASTE-P-4
WASTE-Q-6
WASTE-Q-6
WASTE-Q-6
WASTE-Q-6
WASTE-Q-7
WASTE-Q-7
WASTE-Q-8
WASTE-Q-8
WASTE-Q-1
WASTE-Q-1
WASTE-Q-2
WASTE-Q-2
WASTE-Q-3
WASTE-Q-3
WASTE-Q-4
WASTE-Q-4
WASTE-Q-5
WASTE-Q-5
WASTE-Q-10
WASTE-Q-1 0
WASTE-Q-10
WASTE-Q-10
WASTE-Q-1 1
WASTE-Q-1 1
WASTE-Q-1 2
WASTE-Q-1 2
WASTE-Q-1 2
WASTE-Q-1 2
WASTE-Q-9
WASTE-Q-9
WASTE-R-1
WASTE-R-1
WASTE-R-2
WASTE-R-2
WASTE-R-3
WASTE-R-3
WASTE-R-4
WASTE-R-4
WASTE-S-1
WASTE-S-1
WASTE-S-2
WASTE-S-2

Sample

Waste-O-2-7FT
Waste-O-2-COMP
Waste-O-3-9FT
Waste-O-3-COMP
WASTE-O-1 -4FT
Waste-O-1 -COMP
WASTE-P-1 -15FT
WASTE-P-1 -COMP
WASTE-P-2-6FT
WASTE-P-2-COMP
WASTE-P-3-22FT
WASTE-P-3-COMP
WASTE-P-4-17
WASTE-P-4-COMP
WASTE-Q-6-15
WASTE-Q-6-15-DUP
WASTE-Q-6-COMP
WASTE-Q-6-COMP-DUP
WASTE-Q-7-9
WAS! t-Q-7-COMP
WASTE-Q-8-7
WASTE-Q-8-COMP
WASTE-Q-1 -5FT
WASTE-Q-1 -COMP
WASTE-Q-2-8FT
WASTE-Q-2-COMP
WASTE-Q-3-6FT
WASTE-Q-3-COMP
WASTE-Q-4-9
WASTE-Q-4-COMP
WASTE-Q-5-8
WASTE-Q-5-COMP
WASTE-Q-1 0-8
WASTE-Q-1 0-8-DUP
WASTE-Q-1 0-COMP
WASTE-Q-10-COMP-DUP
WASTE-Q-1 1-8
WASTE-Q-1 1 -COMP
WASTE-Q-1 2-4
WASTE-Q-1 2-4-DUP
WASTE-Q-1 2-COMP
WASTE-Q-12-COMP-DUP
WASTE-Q-9-8
WASTE-Q-9-COMP
WASTE-R-1 -19FT
WASTE-R-1 -COMP
WASTE-R-2-20FT
WASTE-R-2-COMP
WASTE-R-3-22FT
WASTE-R-3-COMP
WASTE-R-4-24FT
WASTE-R-4-COMP
WASTE-S-1 -6FT
WASTE-S-1 -COMP
WASTE-S-2-6FT
WASTE-S-2-COMP

Depth (ft bgs)

7
6-11

9
4-10

4
0.5-15

15
0-18

6
0-30
22

0-24
17

1-19
15
15

0-16
0-16

9
0-16

7
0-18

5
1-12

8
0-18

6
0-9
9

0-13
8

0-12
8
8

0-18
0-18

8
0-9
4
4

0-5
0-5
8

0-9
19

6-25
20

6-21
22

4.5-26
24

13-19
6

0.5-10
6

0.5-7

Parent Sample (b)

WASTE-Q-6-15

WASTE-Q-6-COMP

WASTE-Q-1 0-8

WASTE-Q-1 0-COMP

WASTE-Q-1 2-4

WASTE-Q-1 2-COMP
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TABLE B-1
SAMPLES USED TO CALCULATE STATISTICS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL
PAGE 5 OF 7

Site
Sediment
Pond (Site Q)
Pond (Site Q)
River
River
River
River
River
River
River
River
River
River
River
River
River
River
River
River
River
River
River
River
River
River
River
River
River
River
River
River
River
River
River
River
River
River
River
River
River

Location

P1
P1
R2CM
R2AU
R2AM
R4CM
R2AD
R2BD
R4CM
R4AD
R4BU
R2BU
R3BM
R4BM
R4AM
R4AU
R3CM
R3BU
R3AD
RJAM
R3AU
R4BD
R3BD
R2BM
R6AU
R5AM
R6BU
R6BM
R6CM
R6AM
R6AM
R6AD
R5CM
R5BU
R5BN
R5AU
R5AN
R2AM
R5BM

Sample

P11S
P12S
R2CM1S
R2AU1S
R2AM1S
R4CM2S
R2AD1S
R2BD1S
R4CM1S
R4AD1S
R4BU1S
R2BU1S
R3BM1S
R4BM1S
R4AM1S
R4AU1S
R3CM1S
R3BU1S
R3AD1S
R3AM1S
R3AU1S
R4BD1S
R3BD1S
R2BM1S
R6AU1S
R5AM1S
R6BU1S
R6BM1S
R6CM1S
R6AM2S
R6AM1S
R6AD1S
R5CM1S
R5BU1S
R5BN1S
R5AU1S
R5AN1S
R2AM2S
R5BM1S

Depth (n bgs)

-
-
-
-
-
-
-
-
-
~
-
--
-
-
-
-
--
--
-
--
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Parent Sample (b)

P11S

R4CM1S

R6AM1S

R2AM1S

J \Sauget Area 2\Database\table b-1 xls
August 31,2003

Revision 0



TABLE B-1
SAMPLES USED TO CALCULATE STATISTICS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL
PAGE 6 OF 7

Site
Surface Water
Upgradient
Upgradient
Upgradient
Upgradient
Upgradient
Upgradient
Upgradient
Upgradient
Pond (Site Q)
River
River
River
River
River
River
River
River
River
River
Hiver
River
River
River
River
River
River
River
River
River
River
River
River
River
River
River
River
River
River
River
River
River
River
River
River
River
River
River
River
Upgradient
Upgradient
Upgradient
Upgradient
Upgradient
Upgradient
Upgradient
Upgradient

Location

R1AU
R1BO
R1AM
R1AD
R1CM
R1BM
R1BU
R1BM
P1
R4CM
R4CM
R6BU
R4BU
R4BM
R4BD
R6CM
R2AM
R5CM
R6AD
R6/\ivi
R4AM
R6AM
R4AD
R5AD
R6AU
R6BM
R5BM
R5BD
R5AU
R5AN
R5AM
R5BU
R5BN
R3AD
R2AM
R2BM
R3AM
R2CM
R4AU
R2BU
R3CM
R3BU
R3BM
R2AD
R3AU
R2BD
R2AU
R3BD
R1AD
R1AU
R1AM
R1BD
R1BM
R1CM
R1BU
R1BM

Sample

R1AU1S
R1BD1S
R1AM1S
R1AD1S
R1CM1S
R1BM2S
R1BU1S
R1BM1S
P11W
R4CM2W
R4CM1W
R6BU1W
R4BU1W
R4BM1W
R4BD1W
R6CM1W
R2AM2W
R5CM1W
R6AD1W
ROAM i vv
R4AM1W
R6AM2W
R4AD1W
R5AD1W
R6AU1W
R6BM1W
R5BM1W
R5BD1W
R5AU1W
R5AN1W
R5AM1W
R5BU1W
R5BN1W
R3AD1W
R2AM1W
R2BM1W
R3AM1W
R2CM1W
R4AU1W
R2BU1W
R3CM1W
R3BU1W
R3BM1W
R2AD1W
R3AU1W
R2BD1W
R2AU1W
R3BD1W
R1AD1W
R1AU1W
R1AM1W
R1BD1W
R1BM1W
R1CM1W
R1BU1W
R1BM2W

Depth (ft bgs)

--
-
-
-
-
-
-
-
-
--
-
-
-
~
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
~
-
-
-
-
-
-
-
-
--
-
-
-
-
-

Parent Sample (b)

R1BM1S

R4CM1W

R2AM1W

R6AM1W

R1BM1W
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TABLE B-1
SAMPLES USED TO CALCULATE STATISTICS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL
PAGE 7 OF 7

Site
Fish Fillet
DDA (Buffalo Fillet)
PDA (Buffalo Fillet)
PDA (Buffalo Fillet)
PDA (Buffalo Fillet)
UDA (Buffalo Fillet)
Pond (Site Q) (Black Bullhead Fillet)
Pond (Site Q) (Carp - Fillet)

Location

Buffalo
Buffalo
Buffalo
Buffalo
Buffalo
Black Bullhead
Carp

Sample

DDA DA-1 Buffalo Fillet
PDA Buffalo Fillet Comp#3
PDA Buffalo Fillet Comp#2
PDA Buffalo Fillet Comp#1
UDA Buffalo Fillet
Black Bullhead - Fillets
Carp - Fillets

Depth (ft bgs)

-
-
-
--
-
-
-

Parent Sample (b)

Notes
DDA - Downstream Discharge Area (Mississippi River)
ft bgs - feet below ground surface
OS - Off-Site (used in calculation of background statistics)
PDA - Plume Discharge Area (Mississippi River)
UDA - Upstream Discharge Area (Mississippi River)
(a) - Combined soil statistics include surface soil, subsurface soil, and waste samples
(b) - Parent of duplicate sample Duplicates are average prior to running statistics, and are treated as one

sample in deriving frequency of detection, minimum, maximum mean, and upper confidence levels
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TABLE B-2

MID/SHALLOW GROUNDWATER AND LEACHATE SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
Page 1 of 25

Constituent

Loachate - O

VOCe

1,1,1 Trlchloroathane

1.1-Dlchtoroelriane

1 ,2-Dlcnloroathene (total)

2 Bulanona (MEK)

<-M«lhyl-2 p«ol«none (MIBK)

Acetone

Beniana

Carbon Dlsulflde

CMorobenzene

Chloroform

Elhylbenzeno

Toluana

Trlchloroethylane

Vinyl chloride

Xylenaa, Total

SVOCa

1 ,2-Olchlorobenzene

2,4.5-TrlcMoroprienol

2,4.6-Trlchlorophanol

2.4 Dlchloropnenol

2 4-OlmaUiylphanol

2 Chlorophanol

2 Nllroenlllne

3-Melhylphenol/4-Melhylphenol

4 Chloroanlllne

4-Nllroanlltne

Naphlhelena

CAS

71-55 6

7534-3

540-59-0

76-93 3

108 101

6764 1

71-43-2

75 150

108-90-7

6766-3

100-41-4

127-16-4

108-86-3

79-01-8

75-01-4

1330 20 7

95-50-1

95-85-4

88-06-2

120-63-2

105 67-9

95-57-6

68-74 4

106-44-5

106-478

100-01-8

91-20-3

UnKa

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/l

ug/L

ug/L

ug/L

FDD
(a)

1 1 1

1 t 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

t 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

%
FDD
(b)

100

100

100

100

100

100

100

100

100

too

100

100

100

100

too

100

100

100

100

100

100

100

100

100

100

100

100

Delected
Concentration

M

9 60E»00

3 20E*00

2 OOE*00

200E>01

2 10E*02

1 60E*02

9 20E>02

2 10E-00

1 70E*03

B OOE+00

2 906*02

2 1 OE+00

1 006*02

2 106*00

1 50E«00

1 70E*03

3 80E*02

4 30E*01

380E*02

3 206*02

6 30E«Ot

3 30E*02

2 60E-02

6 40E*02

4 20E»03

7 OOE«02

5 70E«02

Eaaantlal
Nulcl.nl?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(d)

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Oft til.
Background
Location (el

la Detected
Concentration >

Background?

-

-

-

-

-

-

-

-

-

-

-

-

-

~

-

-

-

-

"

-

-

-

-

-

-

-

-

Ground water

Screening
Level (A

2 OOE»02

7 006*02

7 OOE*01

1 90E*03

t 60E*02

7 OOE*02

5 OOE*00

7 006*02

1 OOE-02

800E*01

7 OOE*02

S OOE*00

1 OOE*03

5 006*00

2 006*00

1 OOE*0<

6 OOE*02

7 OOE*02

1 OOE*01

2 106*01

1 40E*02

3 50E*01

1 OOE*00

3 50E*02

2 80E*01

1 OOE*00

1 40E*02

la Delected
Concentretlon >

Screening
Value?

No

No

No

No

Y«»

No

Yes

No

Yei

No

No

No

No

No

No

No

No

No

Yea

Yea

No

Yei

Yei

Yea

Yea

Yei

Yea

COPC In
Shallow

Oroundwatar?
(0)

No

No

No

No

Yes

No

Yes

No

Yes

No

No

No

No

No

No

No

No

No

Ye*

Yei

No

Yes

Yes

Yes

Yes

Yea

Yes

Reason

</sScreenlng Level

</=Screenlng Level

</"Screening Laval

</ 3 Sere an Ing Level

>Scroenlng Level

</=Screenlng Level

> Screening Level

</sScreenlng Level

>Screenlng Level

</»Sereenlng Lav«l

•/-Screening Level

</= Screening Level

</« Screening Level

</= Screening Level

</=Screenlng Level

</*Screenlng Level

</=Screenlng Level

•(/•Screening Level

>5creenlng Level

> Screen Ing Level

</»Screenlng Level

>Screenlng Level

^Screening Level

>Screenlng Level

> Screen Ing. Level

>Screenlng Level

>5creenlng Level

COPC m
Shallow and

Mid
Qroundwater?

(h)

No

No

No

No

Yes

No

No

Y«s

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reaeon

</* Screening Level

</*Screenlng Level

</=Screenlng Level

</aScraenlng Level

> Screening Level

</«Screenlng Level

^/'Screening Level

^Screening Level

</cScreenlng Level

•^-Screening Level

</aScreenlng Level

</*Screenlng Level

</=Scraenlng Level

</=Screenlng Level

^/•Screening Level

Non-volatile

Non-volatile

Non volatile

Non volallle

Non-volaMIe

Non volatile

Non-volatile

Non volallle

Non-votallle

Non-volatile

Non-volatile
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TABLE B-2

MID/SHALLOW GROUNDWATER AND LEACHATE SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
Page 2 of 25

Conatltuent

Nitrobenzene

Phenol

Peallclde

beta BHC

Dleldrln

Heptechlor

Herbicide

2 4.5-T

2.4-0

Dlchlorprop

Penlachlorophenol

PCBa

rolal PCBl

Olo»ln

2 3.7 8-TCDD-TEO

Metale

Aluminum

Arsenic

Berlum

Cadmium

Cafelurn

Iron

Lead

vlagnaslum

ManganeBe

Mercury

Nickel

Potassium

CAS

98-95-3

103952

31985-7

60-57-1

76-44-8

93-76 5

94-75 7

120 36 5

87-88-5

1336-36-3

1746-01-6

7429-90-
5
7440-38-2

7440 39-3

7440-43-9

7440-70-2

7439-69
6
7439 92-1

7439-95-4

7439-96-5

7439-97-S

7440-O2-0

7440-09 7

Unite

ug/L

ug/L

ug/L

ug/L

upA

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
<•)

1 1 1

t 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 t

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 t

t 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

%
FOD
Ibl

100

100

100

100

100

100

too

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Delected
Concentration

(c)

8 OOE.01

3 806*03

2 50E*00

2 60E-01

2 30E-01

4 80E*02

9 30E*02

9 70E*01

7 60E*02

S 496*01

6 87E-04

6 OOE*02

2 606*01

2 30E»02

1 006*00

4 60E*05

2 706*03

4 50E*00

2 006*05

1 806*04

1 20E»00

1 40E*01

1 60E*04

Essential
Nutrlenl?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yei

Ya«

No

Yes

No

No

No

Y,l

Background
Concentration

(<l>

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Off-lite
Background
Locetlon (el

la Delected
Concenfraftor >

Background?

-
-

-
-
-

-
-
-
-

-

'

-
-
-
-
-

-
-

-
-
"
-

Ground water
Screening

Level (f)

3 506*00

1 006*02

2 006 01

9 OOE*00

4 OOE-01

3 60E*02

700E*01

2 926*02

1 006*00

i OOE 01

3 OOE-05

3 60E*04

500E*01

2 006*03

5 006*00

NA

5 006*03

7 506*00

NA

1 50E*02

2 OOE*00

1 OOE*02

NA

la Detected
Concentretlon >

Screening
Value?

Yes

Yet

Yes

No

No

Yet

Yes

No

Yet

Yes

Yes

No

No

No

No

-

No

No

-

Yes

No

No

-

COPC In
Shallow

Groundwafer?
(0)

Yea

Yes

Yes

No

No

Yes

Yes

No

Yes

Yes

Yes

No

No

No

No

No

No

No

No

Yei

No

No

No

Reason

>Screenlng Level

>Scr«enlng Level

>Screenlng Level

</=Screening Level

</=Scrsnnlng Level

> Screening Levef

>5creenlng Level

</=Screenlng Level

>Screenlng Level

>Scraenlng Level

</=Screenlng Level

</=Screenlng level

</-Screenlng Level

EN

EN

</=Screenlng 1 evel

EN

>Scraenlno Level

</*Screenlng Level

</=Screflnlng Level

EN

COPC In
Shallow and

Mid
Groundwater?

(h)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

Non-volatile

Non-volatile

Non volallle

Non-volallle

Non-volatile

Non-volatile

Non volatile

Non-volallle

Non volatile

Non volellle

Non volatile

Non-volatile

Non-volallle

Non-volatile

Non volatile

Non volatile

Non volatile

Non volallle

Non volallle

Non-volallle

Non volallle

Non volallle

Non vofar<l«
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TABLE B-2

MID/SHALLOW GROUNDWATER AND LEACHATE SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
Page 3 of 25

Constituent

Silver

Sodium

Thallium

Zinc

CAS

7440 22-4

7440-23-5

7440 28 0

7440-66-8

Units

ug/L

ugn.

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 t

1 1 1

%
FOD
Ibl

100

100

100

100

Delected
Concenlrellon

(O

6 OOE 01

7 OOE»04

3 70E«00

2 206*02

Eeeenllel
Nutrient?

No

Yes

No

No

Background
Concentration

(d)

NA

NA

NA

NA

OR-alle
Background
Location (el

le Delected
Concentration >

Background?

-

-

-

-

Ground water
Screening

Level (t)

500E*01

NA

2 OOE • 00

5 006*03

la Detected
Concentration >

Screening
Velue?

No

-

Yea

No

COPC In
Shallow

Groundwaler?
(g)

No

No

Yes

No

Reaaon

•(/"Screening Level

6N

>Screenlng Level

</=Screenlng Level

COPC In
Shallow and

Mid
Groundwater?

(l>)

No

No

No

No

Reaaon

Non-volallla

Non-volatile

Non-volatile

Non-volallla
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TABLE B-2

MID/SHALLOW GROUNDWATER AND LEACHATE SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
Page 4 of 25

Constituent

leachate - Q

VOCe

1 1 1 Trlchloroelhana

1 2 Dlchloroe Inane

1 2 Dlchtoroethane (total)

4 Methyl 2 pentanone (MIBK)

Acetone

Benzene

Carbon D.tutf.d*

Chlorobenzene

Chloroform

Dlchloromelhane

Elhylbenzena

Telrachloroethene

Toluene

rrlchtoroethylene

Xylenas Total

SVOCe

1 2 Dlchlorobeniane

2 4 6 Trlchloroptienol

2 4 Dlmelhylphanol

2 Chlorophenol

2 Nllroanlllne

3 Methylphanol/4 Methylphenol

4 Chloroanlllne

4 Nllroanlllna

Naphthalene

Nitrobenzene

Phenol

CAS

71 556

10708-2

540 59 0

10810-1

6764 1

71-432

75 15-0

10890-7

67663

7509-2

100-41 4

127 18-4

108-88-3

78-01 «

1330207

9550-1

88-062

105-67 9

95578

88744

106-44 5

tOfl-478

100-01 6

91 20-3

9895-3

106952

Unite

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

i/ff/l

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(•)

1 1 1

1 . 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 >

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

%
FOO
(b)

100

too

100

100

100

100

100

100

100

100

100

100

100

too

100

100

100

100

100

100

100

100

too

too

100

too

Defected
Concentration

(c)

1 20E+01

2 15E+03

1 10E+01

7 50E*02

1 40E*03

4 25E*02

2 15E+01

1 15E+03

5 30E+0,

4 70E+01

3 25E*01

6 2SE+01

9 256*02

2 OOE*01

3 05E*02

2 80E*02

1 25E+04

2 40E+02

7 90E+03

1 55E+04

1 60E*03

9 30E+OT

1 07E*03

1 20E»03

1 30E*03

8 05E*03

E»*ntl*l
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(0)

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Off ttte
Background
Location fe,

la Detected
Concentrator >

Background?

-

-

-

-

-

-

-

-

-

-

-

~

-

-

-

-

-

~

-

-

-

-

Ground water
Screening

Level (0

2 OOE* 02

5 OOE*00

7 OOE+01

1 60E+02

7 OOE+02

5 OOE '00

7 OOE+02

1 OOE+02

8 OOE+01

5 OOE* 00

7 OOE+02

5 OOE+00

1 OOE +03

5 OOE+00

1 OOE +04

6 OOE + 02

1 OOE+01

1 40E+02

350E+OI

1 OOE* 00

3 50E+02

2 80E*01

1 OOE+00

1 40E+02

3 50E+00

t OOE* 02

la Detected
Concentration >

Screening
Value?

No

Yea

No

Yes

Yes

Yes

No

Yes

No

Yes

No

Yes

No

Yet

No

No

Yes

Yes

Yes

Yes

Ye*

Yes

Yes

Yes

Yes

Yei

COPC In
Shallow

Groundwater?
(B)

No

Yin

NO

Yes

Yes

Ye*

No

Yes

No

Yes

No

Yes

No

Yes

No

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Reason

</=Screenlng Level

>Screenlng Level

</«Screenlng Level

>Sc/een.nff Level

>Screenlng Level

>Screenlng Level

</= Screening Level

>Screenlng Level

<l~ Screening Level

>5creenlng Level

</= Screening Lev*.

>Screenlng Level

</«Screanlng Leva!

>5creenlng Level

</cScreening Leva!

</-Scfaenlrtg Level

>Scra.nlng Level

>Screenlng Leva!

>Screenlng Level

>Screenlng Level

> Screening Level

>Scraenlng Level

> Screening Level

> Screening Level

COPC In
Shallow and

Mid
Groundwater?

(n)

No

Ya*

No

Ye*

Yes

No

Yes

No

Yes

No

Yes

No

Ye*

No

No

No

No

No

No

No

No

No

No

No

No

Reason

</=Screenlng Level

> Screening Level

</*Screenlng Level

>Scraanlng Level

'Screening Lave!

</=Screenlng Leva)

>Screenlng Level

</*Screenlng Leva)

>Scraenlng Level

</*Sc/eenlng Level

>Screenlng Level

</*Screenlng Level

>Screenlng Level

</*Screening Level

Non volatile

Non volatile

Non volallle

Non volatile

Non volallle

Non volatile

Non volatile

Non volatile

Non volatile

Nan volatile

Non volatile
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TABLE B-2

MID/SHALLOW GROUNDWATER AND LEACHATE SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
Page 5 of 25

ConaUtuenl

Pesticide

beta BHC

Endrin Ketone

Herbicide

24 D

3antechlorophenol

PCBs

Total PCBs

Dloxln

2 3 ? 8 TCDO TEQ

Matala

Aluminum

Antimony

Berlum

Celclum

Chromium

Cobelt

Iron

Magn«slun>

Mangenese

Nickel

Potaaslum

Sodium

Vanadium

Zinc

CAS

3194)5-7

53494 70-5

94 757

87-865

1335 38 3

1746-01-8

7429 90
i
7440364

7440 39 3

7440 70 2

7440-47 3

7440-48-4

7439 89
6
7439 954

7439 96 i

7440424

7440-09 7

7440 23 S

744042 2

7440-664

Unite

ug/l.

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/l

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/t

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 t t

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 t t

t 1 1

1 1 1

1 1 1

t 1 1

1 1 1

1 1 1

t 1 1

1 1 1

1 1 t

1 1 1

t 1 1

%
FOD
Ib)

100

too

100

100

too

100

100

100

100

100

too

100

100

100

100

100

100

100

100

100

Detected
Concentration

W

1 35E«01

3 20E«00

9 85E'04

4 60E«03

1 04E«00

2 OOE 06

t 15E*02

1 60E«01

1 30E.02

2 70E»05

1 80E<01

7 95E*01

2 26E«04

2 70E»04

1 80E-03

3 10E-02

1 40E+04

6 OOE. 04

1 80E«01

7 45E-03

Essential
Nutrient?

No

No

No

NO

NO

NO

No

No

No

Yes

No

No

Yes

Yes

No

No

Yes

Yes

No

No

Background
Concentretlon

(d>

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Off site
Background
Location (el

le Detected
Concentration >

Background?

-

-

-

-

-

-

-

-

-

-

-

~

-

-

-

-

-

-

-

-

Ground water
Screening

Level (f)

2 OOE 01

2 006.00

7 OOE.01

1 OOF. 00

S OOE 01

3 OOE 05

3 60E.04

6 OOE. 00

2 OOE. 03

NA

1 OOE» 02

1 OOE»03

5 OOE«03

NA

1 50E«02

1 OOE> 02

NA

NA

4 90E«01

5 OOE«03

le Delected
Concentretlon >

Screening
Value?

Yea

Yes

Yes

Yes

Yei

No

No

Yes

No

~

No

No

Yes

-

Yes

Yes

-

-

No

Yes

COPC In
Shallow

Qroundweter?

(>)

Yes

Yes

Yes

Yes

Yes

No

No

Yes

No

No

No

No

No

Nn

Yes

Yes

No

No

No

Yes

Reaaon

>Screenlng Level

>Screenlng Level

>Screentng Level

>Screenlng Level

>Screenmg Level

</-Screenlng Level

</=Screenlng Level

>Screenlng Level

</-Screenlng Level

EN

^/•Screening Level

</»Screenlng Level

EN

EN

>Screenlng Level

>Screenlng Level

EN

EN

</=Screenlng Level

>Screenlng Level

COPC In
Shallow and

Mid
Groundwater?

(h)

No

No

No

No

No

No

No

No

No

Mo

No

No

No

No

No

No

No

No

No

No

Reaaon

Non volatile

Non volatile

Non volallle

Non voletlle

Non volallle

Non volatile

Non volallle

Non volatile

Non volellle

Non volallle

Non volellle

Non volallle

Non volellle

NOD volellle

Non volellle

Non volatile

Non volallle

Non volatile

Non volallle

Non volallle
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TABLE B-2

MID/SHALLOW GROUNDWATER AND LEACHATE SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
Page 6 of 25

Conatltuent

Leachate • R

VOCa

1 2 Olchloroelhena

1 3 Dlchloroelhene (lolal)

2 Bulenone (MEK)

Acetone

Benzene

Chlorobeniene

Chloroform

Dlchloromelhane

relrachloroelhene

Toluene

Trichloroethylene

SVOCs

2 Chlorophenol

3 Melhylphenol/4 Melhylphenol

4 Chloroanlllne

4 Nltroanlllne

Benzo(g h l)perylene

Dimethyl Phlhalate

Phenol

Paatlclde

4 4 DDT

bete BHC

Dleldrln

Endosulfan M

gamma BMC (Llndane)

Heplachlor

Herbicide

Z 4 D

CAS

10746-2

540 59 0

7893}

8784 1

71-43-2

10890-7

6748-3

7549-2

127 18-4

108883

7941 6

95578

106-44 5

108-478

10001 6

191 24 2

131 11 3

10895-2

50293

31945-7

60571

33213659

58899

76-448

94 75 7

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOO
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 t 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

X
FOO
Ibl

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

too

100

100

100

too

Delected
Concentration

(c)

5 OOE« 04

1 30E>04

7 90E.03

3 20E*04

6 80E'03

1 30E»03

2 OOE>03

1 90E.03

3 30E-04

2 IOE«04

1 50E*05

1 10E*04

4 50E.03

4 20G.04

t 60E.04

1 40E- 03

4 20E.03

1 10E«06

2 10E'02

2 OOE* 02

1 90E>02

3 IOE-01

2 80E.01

2 10E»02

1 80E*03

Eesentlal
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

w

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Off alls
Background
Location lei

la Detected
Concentrellor >

Background?

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Ground water
Screening

Level (f)

5 OOE'OO

7 OOE'01

1 90E.03

7 OOE. 02

5 OOE* 00

1 OOE*02

8 OOE. 01

5 OOE«00

S OOE. 00

1 OOE'03

5 OOE. 00

3 50E*01

3 50E»02

280E«01

1 OOE'OO

2 IOE'02

3 60E»OS

1 OOE«02

6 OOE» 00

2 OOE 01

9 OOE> 00

420E-01

2 OOE 01

4 OOE 01

7 OOE'01

la Detected
Concenlretlon >

Screening
Velue?

Yes

Yes

Yes

Yes

Yes

Yes

Yea

Yes

Yes

Yea

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

COPC In
Shallow

Oroundwater?
(g)

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yea

Yes

No

Yes

Yes

Ym

Reaaon

>Screenlng Level

>Screenlng Level

>Screenlng Level

>Screenlng Level

>Screenlng Level

>Screenlng Level

>Screenlng Level

>Screenlng Level

>Screenrng Level

>Screenlng Level

>Screenlng Level

>Screenlng Level

>Screenlng Laval

>Screenlng Level

>Screenlng Level

>Screenlng Level

</=Screenlng Level

>Screenlng Level

>Screenlng Level

>Screenlng Level

>Screenlng Level

'Screening Level

>Screenlng Level

>Screenlng Level

COPC In
Shallow and

Mid
Qroundwater?

(h)

Yea

Yes

Yes

Yes

Yea

Yea

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reaaon

> Screening Leva]

>Screenlng Level

>Screenlng Level

>Screenlng Level

>Screenlng Level

>Screenlng Level

>Screenlng Level

>Screenlng Level

>Screenlng Level

>Screenlng Level

>Screenlng Level

Non volellle

Non volallle

Non volallle

Non volallle

Non volatile

Non volatile

Non volallle

Non volatile

Non volallle

Non volatile

Non volatile

Non volallle

Non volallle

Non volatile
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TABLE B-2

MID/SHALLOW GROUNDWATER AND LEACHATE SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
Page 7 of 25

Constituent

PCBs

Total PCBa

Oloxln

2.3.7.8-TCOD-TEQ

Metala

Aluminum

Arsenic

Barium

9erylllum

Cadmium

Celclum

Chromium

Cobell

Copper

Iron

Magnesium

Manganese

Mercury

Nickel

Polaaslum

Silver

Sodium

Thallium

Vanadium

Zinc

CAS

1336-36-3

1746414

7429 90
5
7440-38-2

7440-39-3

7440-41-7

7440-43-9

7440-70 2

7440-47-3

7440-48-4

7440-50-8

7439-89-
«
7439-95-4

7439 96 5

7439-974

7440424

744049-7

7440-22-4

7440-23-5

7440-284

744042-2

744048-6

Unite

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/l

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 , 1

, 1 ,

t 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 t 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

t 1 1

1 1 1

%
FOD
Ibl

100

too

100

too

100

100

too

too

100

100

100

100

100

100

100

100

too

100

100

100

100

too

Detected

<«l

3 9BE.03

3 14E-03

1 50E+04

2 10E+01

1 40E+02

3 IOE.01

3 20E*00

1 70E.06

6 OOE+02

2 60E-03

260E+01

3 70E+05

2 20E+05

2 50E+05

1 30E+01

1 80E+03

4 20E.05

6 BOE.OO

3 OOE. 06

1 20E-02

3 60E.02

9 90E.04

Nutrient?

No

No

No

No

No

No

No

Yes

No

No

No

Yes

Yes

No

No

No

Yes

No

Yes

No

No

No

(d)

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Off-site
Beckground
Location lei

Concentrettor >
Background?

-

-

-

-

-

-

~

-

~

-

-

~

-

-

-

-

-

~

-

Screening
Level (1)

5 OOE-01

3 OOE-05

3 OOE .04

5 OOE-01

2 OOE. 03

4 OOE. 00

5 OOE+00

NA

1 OOE+02

1 OOE+03

6 50E+02

5 OOE+03

NA

t 50E+02

2 OOE+00

1 OOE+02

NA

5 OOE-01

NA

2 OOE+00

490E+01

5 OOE+03

le Detected

Screening
Value?

Yea

Yes

No

No

No

Yea

No

~

Yes

Yes

No

Yes

-

Yes

Yes

Yes

-

No

-

Yea

Yes

Yes

COPC In

Groundweter?
|g)

Yes

Yes

No

No

No

Yei

No

No

Yes

Yes

No

No

No

Yes

Yes

Yes

No

No

No

Yes

Yes

Yes

Reason

>Screenlng Level

>Screenlng Level

</=Screenlng Level

</-Screanlng Level

«/3Screenlng Level

>Scraenlng Level

</«Screenlng Level

EN

>Scr»entng Level

>Screenlng Level

</zScreenlng Level

EN

EN

>Screenlng Level

>Screenlng Level

>Screenlng Level

EN

</=Screenlng Level

EN

>Screenlng Level

>Screenlng Level

>Screenlng Level

COPC In
Shallow and

Mid
Groundwater?

(h)

No

No

No

No

No

No

No

No

Nn

No

No

No

No

No

No

No

No

No

No

No

No

No

Reaaon

Non-volallle

Non volallle

Non volellle

Non volellle

Non-volallle

Non-volellle

Non volatile

Non volatile

Non volatile

Non volallle

Non. volatile

Non-volatile

Nan-volellle

Non-voletlle

Non volatile

Non volalllK

Non volatile

Non-volBllle

Non volallle

Non volallle

Non volatile

Non-volallle
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TABLE B-2

MID/SHALLOW GROUNDWATER AND LEACHATE SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
Page 8 of 25

Conatlluent CAS

Mid Oroundwatar • O-AA-O-3-21

VOCe

Chlorobenzene

Methane

Unite
FOD
(a)

%
FOD
Ibl

Delected
Concentration

(c)
Eaaentlal
Nutrlanl?

Beckground
Concentration

(d)

106-90-7

74-82-8

Metals

Aluminum

Barium

Calcium

Cobalt

Iron

Iron. Ferrous (2+)

Magnesium

Manganese

Nickel

Potassium

Sodium

Vanadium

Zinc

7429-90-
i
7440-39-3

7440-70-2

7440-48-4

7439-89-
e
CFE+2

7439-95-4

7439465

7440424

744049-7

744023-5

744042-2

7440464

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

too

100

too

100

100

100

100

100

100

100

4 BOE-01

1 OOE+00

Off-alle
Background
Location la]

la Defected
Concentrator >

Background?

Ground water
Screening

Level (f)

la Detected
Concentration >

Screening
Valua?

COPC In
Shallow

Groundwater?
(9)

Reaaon

COPC In
Shallow and

Mid
Groundwater?

(h)
Reaaon

No

No

NA

NA

OS • UAA-2/OS-2-30

OS • UAA-2/OS-2-30

-

-

1 80E+02

1 90E+02

2 40E+05

9 40E-01

2 OOE+03

B 40E+02

3 BOE+04

5 30E+01

1 50E+01

560E+03

580E + 04

1 90E+00

8 BOE+00

No

No

Yes

No

Yes

Yai

Yei

No

No

Yes

Yei

No

No

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

OS • UAA-2/OS-2-30

OS - UAA-2/OS-2-30

OS • UAA-2/OS-2-30

OS - UAA-2/OS-2 30

OS - UAA-2/OS-2-30

OS - UAA-2/OS-2-30

OS - UAA 2/OS 2 30

OS - UAA-2/OS-2-30

OS - UAA-2/OS-2-30

OS UAA-2/OS-2-30

OS • UAA-2/OS-2-30

OS - UAA-2/OS-2-30

OS - UAA-2/OS 2 30

-

-

-

-

-

-

-

-

-

-

~

-

-

t OOE+02

NA

3 60E+04

2 OOE+03

NA

1 OOE+03

5 OOE+03

5 OOE+03

NA

1 50E+02

1 OOE+02

NA

NA

4 90E+01

5 OOE+03

No

-

No

No

No

No

-

No

No

No

-

No

No

-

-

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Not Shallow/Leachale

Not Shallow/Leachale

Not Shallow/Leachale

Not Shallow/Leachele

Not Shallow/Leachale

Not Shallow/Leachate

Nol Shellow/Leachate

Not Shellow/Leechale

Nol Shallow/Leachata

Nol Shaltow/Leachate

Not Shallow/Leachala

Not Shellow/Leachale

Nol Shallow/Leachate

Not Shallow/Leachale

Nol Shallow/Leachata

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

</«Screenlng Level

No Dose.Response Vati

Non volatile

Non-volatile

Non volallle

Non-votallle

Non-volatile

Non volellle

Non-volallle

Non-volallle

Non-volatile

Non volBtlle

Non volatile

Non-volellle

Non-volatile
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TABLE B-2

MID/SHALLOW GROUNDWATER AND LEACHATE SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
Page 9 of 25

Conalltuanl

Mid Oroundwaler P - A

VOCa

2 Bulanone (MEK)

Acelone

Chloromelhene

Methane

Herbicide

2 4 6 T

2 4 0

Penlachlorophenol

PCBa

Tola! PCBs

Melale

Barium

Calcium

Copper

Iron

Magnesium

Manganese

Nickel

Potassium

Sodium

Vanedlum

Zinc

CAS

A-P124

7893-3

67441

74473

74-82 8

93 765

94 757

8786-5

1336363

7440 39 3

7440 70 2

7440 50-8

7439 89
e
7439 95-4

7439 96 5

7440424

744049 7

7440 23 5

744042 2

7440464

Unite

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ugft.

ug/L

ug/L

ug/L

ug/l

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 t 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 t

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 t 1

1 1 1

%
FOD
<bl

100

100

100

100

too

100

100

100

too

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

M

6 25E+00

3 40E+01

330E 01

345E 01

2 20E 01

525E 01

2 10E 01

1 45E 01

1 20E+02

2 30E+05

1 20E+00

2 10E+03

3 15E+04

3 OOE+01

6 85E+00

4 70E+03

1 75E+04

t 70E+00

3 20E+00

Eaaentlel
Nutrient?

No

No

No

No

No

No

No

No

No

Yes

No

Yes

Yes

No

No

Yes

Yes

No

No

Beckground
Concentration

(1)

NA

NA

NA

9 20E 01

NA

NA

NA

NA

6 OOE+02

3 80E+05

NA

9 40E+03

8 60E+04

3 40E+03

4 20E+01

1 72E+04

9 60E+04

NA

4 40E+01

Off alia
Background
Location lei

OS UAA 1/OS 1 20

OS UAA I/OS 1 20

OS UAA I/OS 1 20

OS UAA I/OS 1 20

OS UAA I/OS 1 20

OS UAA t/OS 1 20

OS UAA I/OS 1 20

OS UAA 1/OS 1 20

OS UAA 1/OS 1 20

OS UAA I/OS 1 20

OS UAA 1/OS 1 20

OS UAA 1/OS 1 20

OS UAA 1/OS 1 20

OS UAA 1/OS 1 20

OS UAA 1/OS 1 20

OS UAA I/OS 1 20

OS UAA I/OS 1 20

OS UAA 1/OS 1 20

OS UAA I/OS 1 20

IB Daleeted
Concentrator >

Background?

-

-

~

No

-

-

~

-

No

No

No

No

No

No

No

No

~

No

Ground water
Screening

Level (0

1 90E+03

7 OOE+02

1 50E+00

NA

3 60E+02

7 OOE+01

1 OOE+00

5 OOE 01

2 OOE+03

NA

8 SOE+02

5 OOE+03

NA

1 50E+02

1 OOE+02

NA

NA

4 90E+01

5 OOE+03

la Delected
Concenlrellon >

Scraanlng
Value?

No

No

No

No

No

No

No
-

No

-

No

No

-

No

No

~

•*

No

No

COPC In
Shallow

Groundwetar?
(g)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

Not Shallow/Laachale

Nol Shallow/Laachale

Nol Shallow/Leachale

Not Shellow/Leachale

Nol Shellow/Leachale

Nol Shallow/Leachate

Nol Shallow/Leachale

Nol Shallow/Leechale

Nol Shallow/Leachate

Not Shallow/Leechale

Nol Shallow/Laachele

Nol Shallow/Leachale

Not Shallow/Leachale

Nol ShaHow/Leechele

Nol Shellow/Leachale

Nol Shallow/Leachale

Nol Shellow/Leachate

Not Shallow/Leachale

COPC In
Shallow and

Mid
Groundwaler?

(h)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reaaon

</*Screenlng Level

</»Screenlng Level

</-Screenlng Level

</=BKG

Non volellle

Non volBllle

Non volatile

Non volatile

Non volatile

Non volallle

Non volatile

Non volatile

Non volallle

Non volallle

Non volallle

Non volatile

Non volallle

Non volellle

Non volallle
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TABLE B-2

MID/SHALLOW GROUNDWATER AND LEACHATE SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 10 of 25

Constituent CAS Unite FOD
(a)

%
FOD
Ibl

Datected
Concentration

(c)
Eaaentlal
Nutrient?

Background
Concantrallon

(<")

Off-Ill.
Background
Location lei

le Detected
Concentratlor >

Background?

Ground watar
Screening

Level (f)

la Detected
Concentration >

Screening
Valua?

Mid Groundwaler • P • AA-P-2-24

COPC In
Shallow

Groundwalar?
(g) Reaaon

COPC In
Shellow and

Mid
Groundwatar?

(h|
Raaaon

VOCe

Chloromelhane

Ethylbenzene

Melhane

7447-3

100-41-4

74-82-6

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 t 1

100

100

100

Melala

Aluminum

Barium

Calcium

Cobalt

Copper

Iron

Megnealum

Manganese

Polasalum

Sodium

Zinc

7429-90-
S
7440 39-3

7440-70-2

7440-4B-4

7440 50 8

7439-89-
6
7439-95-4

7439-98-5

744049-7

7440-23 5

744046 6

ug/L

ug/L

ug/L

ug/l

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 t 1

1 1 1

1 1 1

1 1 t

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

too

too

100

100

too

100

100

100

too

100

100

3 40E 01

860E-01

9 30E 01

No

No

No

NA

NA

920E 01

1 30E+02

6 20E+01

7 90E+04

1 OOE+00

t 90E+00

1 30E+03

1 40E+04

3 20E+01

3 OOE +03

970E+03

3 60E+00

No

No

Yes

No

No

Yei

Yes

No

Yes

Yes

No

2 80E+03

6 OOE+02

3 BOE+05

9 20E+00

NA

9 40E+03

8 BOE+04

3 40E+03

1 72E+04

9 60E+04

440E+01

OS • UAA 1/OS 1 20

OS UAA- 1 /OS 1 20

OS UAA-1/OS 1-20

-

-

Yes

1 50E+00

7 OOE+02

NA

No

No

-

No

No

No

Not Shallow/Leachale

Nol ShBllow/Leachata

Nol Shallow/Leachale

No

No

No

</* Screening Level

</»Screenlng Level

No Dose-Response Vail

OS - UAA-1/OS-1-20

OS - UAA 1/OS 1 20

OS UAA 1/OS-1 20

OS UAA I/OS 1-20

OS-UAA-1/OS-1-20

OS UAA 1/OS-1 20

OS - UAA 1/OS 1 20

OS-UAA-I/OS-1-ZO

OS-UAA-1/OS-1-20

OS • UAA-1/OS-t 20

OS UAA t/OS 1 20

No

No

No

No

-

No

No

No

No

No

No

360E+04

2 OOE+03

NA

1 OOE+03

8 50E+02

5 OOE + 03

NA

1 50E+02

NA

NA

5 OOE+03

No

No

-

No

No

No

-

No

-

-

No

No

No

No

No

No

No

No

No

No

No

No

Nol Shailow/Leechele

Nol Shallow/Leachale

Not Shallow/Leechale

Nol Shallow/Leechele

Nol Shallow/Leachata

Not Shallow/Leachala

Not Shallow/Leachale

Not Shellow/Leachate

Nol Shallow/Leachala

Not Shallow/Laachate

Nol Shellow/Leachate

No

No

No

No

No

No

No

No

No

No

No

Non volallle

Nonvolatile

Non volatile

Non volatile

Non-volallle

Non volallle

Non volallle

Non volallle

Non volatile

Non-volallle

Non volallle
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TABLE B-2

MID/SHALLOW GROUNDWATER AND LEACHATE SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
Page 11 of 25

Constituent CAS Untie FOD
(•)

%
FOD
tbl

Delected
Concentration

(c)
Eeeenllal
Nutrient?

Background
Concentration

Id)

Off-Bile
Background
Location (al

la Datactea

Background?

Ground water

Level (f)

la Datacted
Concenlrellon >

Value?

COPC In
Shallow

Groundweter?
(Ql

Reeaon

COPC In
Shallow and

Mid
Groundwalei?

W
Reaaon

Mid Groundwaler - P - AA P 3-32

VOCa

Methane

Metals

Aluminum

Antimony

Arsenic

Berlum

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Coppar

Iron

Leed

Magnesium

Manganese

Mercury

Nickel

Potassium

Sodium

Vanadium

Zinc

74 82-8

7429-90-

7440-3B4

7440-38 2

7440-39-3

7440-41-7

7440-43 9

7440-70-2

7440-47-3

7440-48-4

7440-50-8

7439-89-
6
7439 92 1

7439-95-4

7439-98-5

7439474

7440424

744049-7

7440-23-5

744042-2

7440 684

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 t 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 t

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100 4 70E+01

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

7 90E+04

8 60E+00

7 70E+01

1 90E+03

4 80E+00

1 50E+00

5 70E+06

5 70E+02

8 10E+01

& 50E+01

2 10E+05

9 OOE+01

1 50E+05

B 60E+03

1 60E-01

3 40E+02

2 60E+04

1 50E+04

2 40E+02

4 20E.02

No

No

No

No

No

No

No

Yes

No

No

No

Yes

No

Yes

No

Nn

No

Yes

Yes

No

No

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

OS - UAA-1/OS 1-30 -

OS UAA I/OS 1-30

OS UAA- 1 /OS 1-30

OS UAA-1/OS 1-30

OS UAA-1/OS-1-30

OS UAA-1/OS-1 30

OS - UAA-1/OS 1 30

OS - UAA I/OS 1 30

OS UAA 1/OS- 1-30

OS - UAA-1/OS-1 30

OS UAA-1/OS 1 30

OS - UAA-1/OS-1-30

OS -UAA-1/OS 1-30

OS UAA 1/OS 1 30

OS • UAA-1/OS 1 30

OS UAA 1/OS 1-30

OS - UAA-1/OS-1-30

OS • UAA 1/OS-1-30

OS -UAA-1/OS 1-30

OS-UAA-1/OS-1-30

OS - UAA I/OS 1-30

-

-

-

-

-

-

-

-

-

-

-

~

-

~

-

-

-

-

-

NA -

3 60E+04

6 OOE+00

5 OOE+01

2 OOE+03

4 OOE+00

5 OOE+00

NA

1 OOE+02

1 OOE+03

6 50E+02

5 OOE+03

7 50E+00

NA

1 50E+02

2 OOE+00

1 OOE+02

NA

NA

4 90E+01

5 OOE+03

Yei

Yes

Yes

No

Yes

NO

-

Yes

No

No

Yes

Yes

"

Yas

No

Yes

-

~

Yes

NO

No I Nol Shallow/Laachale

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Nol Shallow/Leechale

Not Shallow/Leachale

Nol Shallow/Leachale

Not Shallow/Leachate

Not Shallow/Leechale

Nol Shallow/Leachele

Not Shallow/Leachate

Nol Shallow/Leachale

Nol Shallow/Leachate

Not Shallow/Leachale

Not Shallow/Leechate

Nol Shallow/Leechele

Nol Shallow/Leechele

Not Shellow/Leechale

Nol Shallow/Leachale

Nol Shallow/Leachale

Not Shallow/Laechele

Nol Shatlow/Leechale

Not Shallow/Leachale

Nol Shellow/Leechete

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No Dose Response Veil

Non-volallla

Non volatile

Non volellle

Non-volatile

Non-volatile

Non- volatile

Non volatile

Non-volallle

Non volallle

Non volellle

Non-voletlle

Non-volellle

Non-volatile

Non volatile

Non volatile

Non volellle

Non volatile

Non volellle

Non-volatile

Non volallle
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TABLE B-2

MID/SHALLOW GROUNDWATER AND LEACHATE SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
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Constituent

Mid Oroundwatar - O - A

VOCa

Acetone

Benzene

Ethylbenzene

Methane

Toluene

Xylenes. Total

SVOCa

2.4-Olchlorophenol

2-Melhylnaphlhalane

Anthracene

Benzo(a)pyrene

Benzo(k)l1uoranlhene

Cartaazole

Dlbenzo(a.h)anthracene

Dlbenzoturan

Fluorene

Naphlhalene

Phenanlhrene

Phenol

Peatlclde

4.4' DDD

4.4' DDE

4.4'-DDT

alphe-BHC

elpha-Chlordane

Endoaulfan 1

Endrin Kefone

CAS

iA-CH-24

6744-1

71-43-2

100-41-4

7482-8

10848-3

1330-20-7

12083-2

91-57-6

B3-32-9

120-12-7

50-32-8

20748-9

86-74-8

53-70-3

13244-9

86-73-7

91203

85-01-8

108-95-2

72-54-8

72-559

50-29-3

319 844

5103-71-
9
959-98-6

53494-70-5

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/i.

ug/L

ug/L

(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 - 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 t t

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

%

Ibl

too

100

100

100

100

100

100

too

100

too

100

100

100

100

100

100

100

100

100

too

100

too

100

100

100

100

Delected

(0

5 70E+01

4 7SE+02

6 10E+01

2 80E+02

6 80E+01

255E+01

7 20E+00

4 S5E+02

7 40E+00

6 50E 01

1 40E+00

1 40E+00

1 15E+01

3 20E+00

4 90E+00

9 10E+00

9 55E+01

1 70E+OI

9 OOE +00

2 80E-02

1 90E 02

295E-02

6 OOE-OI

1 65E 02

8 10E-03

1 40E-02

Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Beckground

W

NA

NA

NA

3 99E+01

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Off-Bile

Location IB!

OS • UAA-4/OS-4-20

OS - UAA-4/OS 4-20

OS - UAA-4/OS 4-20

OS - UAA 4/OS 4-20

OS - UAA-4/OS-4-20

OS - UAA-4/OS-4-20

OS UAA 4/OS 4-20

OS UAA 4/OS-4-20

OS - UAA-4/OS-4-20

OS - UAA-4/OS-4-20

OS - UAA-4/OS-4-20

OS - UAA 4/OS 4-20

OS - UAA-4/OS-4-20

OS . UAA-4/OS-4-20

OS - UAA-4/OS-4-20

OS • UAA-4/OS-4-20

OS - UAA 4/OS 4 20

OS - UAA 4/OS 4 20

OS - UAA-4/OS-4-20

OS . UAA-4/OS-4-20

OS UAA-4/OS 4-20

OS • UAA-4/OS-4-20

OS - UAA 4/OS 4-20

OS • UAA 4/OS 4 20

OS - UAA-4/OS 4 20

OS - UAA-4/OS 4 20

la Detected

Background?

-

-

-

Ytt

-

-

~

-

-

-

-

~

-

-

~

-

-

~

-

~

~

~

-

-

-

~

Ground water

Level m

7 OOE+02

5 OOE+00

7 OOE+OJ

NA

1 OOE+03

1 OOE. 04

2 10E+01

1 40E+02

4 20E+02

2 10E+03

2 OOE-01

1 70E-01

3 40E+00

3 OOE-01

240E+01

2 BOE+02

1 40E+02

2 10E+03

1 OOE+02

1 40E+01

1 OOE+01

6 OOE+00

1 10E-01

2 OOE+00

4 20E + 01

2 OOE+00

la Defected
Concentration >

Value?

No

Yes

No

-

No

No

No

Yes

No

No

Yes

Yes

Yes

Yes

No

No

No ^

No

No

No

No

No

Yes

No

No

NO

COPC In
Shellow

(g)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Raaaon

Nol Shallow/Leachala

Not Shallow/Leachale

Nol Shallow/Leechale

Nol Shallow/Leachale

Not Shallow/Leachata

Nol Shallow/Leachate

Nol Shallow/Leachale

Not Shallow/Leachele

Not Shallow/Leachale

Not Shellow/Leachate

Not Shallow/Leachale

Not Shallow/Leachele

Nol Shellow/Leachete

Nol Shallow/Leachate

Not Shallow/Leachala

Nol Shallow/Leachale

Nol Shallow/Leachete

Nol Shallow/Leechala

Nol Shallow/Leachate

Not Shallow/Leechata

Nol Shallow/Leachale

Nol Shellow/Leachele

Nol Shallow/Leachale

Not Shallow/Leachale

Nol Shallow/Leachale

Not Shallow/Leachate

COPC In
Shallow and

Mid

(h)

No

Yea

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Raaaon

</*Screanlng Level

>Screenlng Level

•(/"Screening Level

No Dose-Response Veil

</=Screanlng Level

</=Screenlng Level

Non-volellle

Non-volallla

Non volatile

Non-volatile

Non-volatile

Non volellle

Non-volellle

Non-volatile

Non-volallle

Non-volallle

Non-volatile

Non-volatile

Non volatile

Non-volallle

Non volatile

Non-volallle

Non-volallla

Non volatile

Non-volallle

Non-volatile
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TABLE B-2

MID/SHALLOW GROUNDWATER AND LEACHATE SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
Page 13 of 25

Constituent

gemma-BHC (Llndane)

lamma-Chlordane

Heptachlor

Heplechlo: Epoxlde

CAS

5849-9

5103-74-
7
76-444

1024-57-3

Units

ug/L

ug/L

ug/L

ug/L

Herbicide

MCPA 94 7 4 6 ug/L

FOD
(a)

1 1 1

1 1 t

1 1 1

1 1.1

%
FOD
Ibl

100

100

100

100

Detected
Coneenlretlon

(e)

1 60E-01

2 55E-02

1 80E-01

2 OOE-02

Essential
Nutrient?

NO

NO

NO

No

Background
Concentration

<")

NA

NA

NA

NA

Off-alle
Background
Location (el

OS - UAA-4/OS-4-20

OS-UAA-4/OS-4-20

OS - UAA-4/OS 4-20

OS - UAA-4/OS 4-20

la Detected
Concentration >

Background?

-

-

-

-

Ground water
Screening

Level (0

2 OOE-01

2 OOE+00

4 OOE-01

2 OOE-01

1* Detected
Concentration >

Screening
Value?

No

NO

No

No

COPC In
Shallow

Oroundwalar?
(e)

No

No

No

No

Reaaon

Nol Shallow/Leech ate

Not ShaHow/Leacnete

Nol Shallow/Leachale

Not Shallow/Leactiate

COPC In
Shallow and

Mid
Groundwater?

(h)

No

No

No

No

Raaaon

Non-volatile

Non-volatile

Non-volallla

Non-volatile

1 1 1 100 1 90E+01 I No I NA OS - UAA 4/OS 4 20 - 1 80E+01 Yes No Nol Shatlow/Leachale No Non-volatile

Metale

Aluminum

Arsenic

Barium

Calcium

Cobell

Iron

Lead

Magnaelum

Manganese

Nickel

Potassium

Sodium

7429-90-
S
7440-38-2

7440-39-3

7440-70-2

7440-48-4

7439-89-
6
7439-92-1

7439-95-4

7439-96-5

7440424

744049-7

7440-23-5

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

t 1 1

1 1 1

100

100

100

100

100

100

100

100

100

100

100

100

4 20E+02

7 90E+01

2 85E+02

1 30E+05

1 60E+00

4 OOE+04

5 10E+00

3 OOE+04

5 OOE+03

4 10E+00

8 15E+03

2 25E+04

No

No

No

Yes

No

Yes

No

Yes

No

NO

Yes

Yas

6 90E+02

NA

3 60E+02

2 60E + 05

4 60E+00

4 60E+03

NA

S 80E+04

280E*03

2 50E+OI

1 16E+04

2 30E+04

OS - UAA 4/OS-4-20

O5 - UAA-4/OS-4-20

OS - UAA-4/OS-4-20

OS - UAA-4/OS-4-20

OS - UAA- 4 /OS- 4 -20

OS - UAA-4/OS 4-20

OS UAA 4/OS-4-20

OS • UAA-4/OS-4-20

OS - UAA-4/OS-4-20

OS - UAA 4/OS-4-20

OS - UAA 4/OS-4-20

OS - UAA-4/OS-4-20

No

-

No

No

No

Yes

-

No

Yei

No

No

No

3 60E+04

5 OOE +01

2 OOE+03

NA

1 OOE+03

5 OOE+03

7 50E+00

NA

1 50E+02

1 OOE+02

NA

NA

No

Yes

NO

~

NO

Yas

NO

-

Yet

No

-

-

No

No

No

No

No

No

No

No

No

No

No

No

Nol Shallow/Leachata

Nol Shallow/Laachala

Nol Shallow/Leachala

Nol Shallow/Leachate

Nol Shallow/Leachala

Nol Shallow/ Leach ate

Not Shallow/Leachala

Not Shellow/Leachale

Not Shallow/Leechale

Nol Shallow/Leachale

Not Shaltow/Laachate

Not Shallow/Leachale

No

No

No

No

No

No

No

No

No

No

No

Nn

Non-volallle

Non-volatile

Non-volatile

Non-volatlla

Non-volatile

Non-volitMle

Non-volatile

Non-volaltte

Non-votallle

Non-volatile

Non-volallla

Non volallln
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TABLE B-2

MID/SHALLOW GROUNDWATER AND LEACHATE SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
Page 14 of 25

Conatltuant CAS Unite FOO
(a)

Mid Oroundwalsr Q - AA-Q-7-24

VOCa

1 2 Dlchloroellteno (total)

Benzene

Chtorobenzene

CMoroelhane

Ethylbenzene

Melbane

%
FOD
Ibl

Detected
Concentration

(c)
Eaaentlal
Nutrient?

Background
Concentration

(d)

Off alia
Background
Location fel

IB Delected
Concentratlor >

Background?

Groundwater
Screening

Level (f)

la Detected
Concentration >

Screening
Velue?

COPC In
Shallow

Groundwater?
(g| Reeson

COPC In
Shallow and

Mid
Qroundwatar?

(hi
Reason

540590

71-43-2

10890-7

7540-3

100-41-4

74828

SVOCa

2 Chlorophenol

Naphthalene

95578

91 20-3

Metela

Aluminum

Araenlc

Barium

Calcium

Chromium

Cobalt

Iron

Leed

Magnesium

Manganese

Nickel

Potassium

Sodium

Vanadium

7429 90
5
7440 38 2

7440 39 3

7440 70 2

7440-47 3

7440-48-4

7439 89
8
7439 92 <

7439 95-4

7439 96 5

7440424

744049 7

7440-23 5

744042 2

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

i 1 i

i 1 1

i t i

1 1 1

1 1 1

1 i i

i 1 1

i 1 i

100

100

100

100

100

100

100

100

2 20E 01

7 10E 01

950E+01

870E01

8 80E 01

7 80E+01

3 BOE+00

2 20E+00

No

No

No

No

No

No

No

No

NA

NA

NA

NA

NA

3 99E+01

NA

NA

OS UAA 4/OS 4 20

OS UAA 4/OS 4 20

OS UAA 4/OS 4 20

OS UAA 4/OS 4 20

OS UAA 4/OS 4 20

OS UAA 4/OS 4 20

-

-

-

-

-

Yes

OS UAA 4/OS 4 20

OS UAA 4/OS 4 20

-

-

7 OOE+01

5 OOE+00

1 OOE+02

4 60E+00

7 OOE+02

NA

3 50E+01

1 40E+02

No

No

No

No

No

-

No

No

No

No

No

No

No

No

No

No

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

i t 1

1 1 i

1 i i

i 1 1

i i t

i i i

i 1 i

l i l

1 1 1

1 1 1

1 1 1

1 1 1

i 1 1

1 1 1

100

100

100

100

too

100

100

100

100

100

100

100

100

100

1 90E+03

1 10E+02

4 70E+02

t 80E+05

8 OOE+00

1 10E+01

2 50E + 04

3 20E+00

3 50E+04

2 30E+03

1 40E+01

8 30E+03

290E + 04

4 60E+00

No

No

No

Ye«

No

No

Yei

No

Yas

No

No

Yes

Yei

No

6 90E+02

NA

3 60E+02

2 60E+05

NA

4 80E+00

4 60E+03

NA

5 BOE + 04

2 BOE+03

2 50E+01

1 16E+04

2 30E+04

3 20E+00

OS UAA 4/OS 4 20

OS UAA 4/OS 4 20

OS UAA 4/OS 4 20

OS UAA 4/OS 4 20

OS UAA 4/OS 4 20

OS UAA 4/OS 4 20

OS UAA 4/OS 4 20

OS UAA 4/OS 4 20

OS UAA 4/OS 4 20

OS UAA 4/OS 4 20

OS UAA 4/OS 4 20

OS UAA 4/OS 4 20

OS UAA 4/OS 4 20

OS UAA 4/OS 4 20

Yea

-

Yes

No

-

Yes

Yes

-

No

No

No

No

Yes

Yes

3 60E+04

5 OOE+01

2 OOE+03

NA

1 OOE+02

1 001+03

5 OOE+03

7 SOE+00

NA

1 50E+02

1 OOE+02

NA

NA

4 90E+01

No

Yea

No

-

No

No

Yas

No

-

Yes

No

-

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Nol Shallow/Leachale

Nol Shallow/Leaenale

Not Shallow/Leechale

Nol Shallow/Leechale

Not Shallow/Laachate

Nol Shallow/Leachale

Nol Shallow/Leachala

Not Shallow/Leachate

No

No

No

No

No

No

No

No

</»Screenlng Level

</»Screenlng Level

</=Screenlng Level

</= Screening Level

</a Screening Level

No Oose Response Vail

Non volallle

Non volatile

Not Shallow/Leechale

Nol Shallow/Laechale

Nol Shellow/Leachata

Not Shallow/Leachala

Nol Shallow/Leachate

Nol Shallow/Leachate

Nol Shallow/Leachate

Not Shallow/Leachala

Nol Shallow/Leachala

Nol Shallow/Leachafe

Not Shallow/Leachale

Not Shallow/Leachata

Nol Shallow/Leechale

Not Sfiallow/Leachale-

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Non voletlle

Non volatile

Non volatile

Non volatile

Non volallle

Non volatile

Nnn volatile

Non volallle

Non volallle

Non volatile

Non volatile

Non volatile

Non volatile

Non volal le
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TABLE B-2

MID/SHALLOW GROUNDWATER AND LEACHATE SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
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Constituent CAS Units FOD
(a)

%
FOD
Ibl

Detected
Concentration

(e)
Esssntlal
Nutrient?

Beckground
Concentration

("I

On-alte
Background
Location (el

la Detected
Concentratlor >

Background?

Ground water
Screening

Level (1)

IB Detected
Concentretlon >

Screening
Velue?

COPC In
Shallow

Groundwater?
(g) Reeaon

COPC In
Shallow and

Mid
Groundwater?

(h)

Mid Oroundwalar - Q-AA-O-8-24

Reaaon

VOCe

1.2-Dlchloroethene (total)

Malhene

Trlchloroothylone

540-594

7442-8

7941 6

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

100

100

100

2 80E+00

4 BOE+00

1 70E 01

peallclde

beta BHC

rndoaullan 1

Melhoxychlor

31945-7

959-98-8

72-43-5

ug/L

ug/L

ug/L

t 1 1

1 1 1

1 1 i

100

100

100

t 20E 02

4 90E-03

1 OOE-02

No

No

No

NA

399E+01

NA

OS • UAA-4/OS 4-20

OS UAA-4/OS-4-20

OS - UAA-4/OS 4-20

-

No

-

7 OOE+01

NA

5 OOE+00

No

No

No

NA

NA

NA

OS UAA 4/OS-4-20

OS • UAA-4/OS-4-20

OS • UAA-4/OS-4-20

-

-

-

2 OOE-01

4 20E+01

4 OOE+01

No

-

No

No

No

No

No

No

No

Nol Shallow/Leachale

Not Shallow/Leachale

Not Shellow/Leachale

No

No

No

Nol Shallow/Leachale

Nol ShBllow/Leachale

Not Shallow/Leechale

No

No

No

No

No

No

</»Screenlng Level

</>BKG

</=Screenlng Level

Non voletlle

Non volatile

Non volallle

Matala

Aluminum

Arsenic

Barium

Calcium

Cobalt

Copper

Iron

Magnesium

Mangeneae

Potaaslum

Sodium

Zinc

7429 90
5
7440-38-2

7440-39-3

7440 70 2

7440-48-4

7440-504

7439 89
6
7439 954

7439-96 5

744049 7

7440-23-5

7440484

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/l

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 t

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

100

100

100

100

100

2 OOE+02

3 50E+01

4 10E+02

1 30E+05

1 60E+00

1 OOE+01

2 40E+04

2 20E+04

1 40E+03

1 10E+04

2 20E+04

1 OOE+01

No

No

No

Yes

No

No

Yes

Yes

No

Yes

Yes

No

6 90E+02

NA

3 60E+02

2 60E+05

4 80E+00

NA

4 60E+03

5 80E+04

2 BOE+03

1 16E+04

2 30E+04

NA

OS - UAA 4/OS 4 20

OS UAA 4/OS 4-20

OS - UAA-4/OS-4-20

OS - UAA-4/OS-4-20

OS - UAA 4/OS-4-20

OS • UAA 4/OS 4-20

OS - UAA 4/OS-4-20

OS - UAA-4/OS 4 20

OS UAA-4/OS 4-20

OS - UAA- 4/OS 4-20

OS - UAA-4/OS-4-20

OS - UAA-4/OS 4-20

No

-

Yas

No

No

~

Yes

No

No

No

No

-

3 60E+04

5 OOE+01

2 OOE+03

NA

1 OOE+03

8 SOE+02

5 OOE+03

NA

1 60E+02

NA

NA

5 OOE+03

No

No

No

~

No

No

Yea

-

Yea

-

-

No

No

No

No

No

No

No

No

No

No

No

No

No

Nol Shallow/Leachate

Nol Shallow/Leachale

Nol Shallow/Leechele

Nol Shellow/Leachale

Not Shellow/Leachete

Nol Shellow/Leachale

Nol Shellow/Leechete

Not Shallow/Leechete

Not Shallow/Leachale

Not Shallow/Leachale

Nol Shallow/Leachate

Not Shallow/Leechala

No

No

No

No

No

No

No

No

No

No

No

No

Non volatile

Non-volatile

Non volatile

Non volellle

Non volatile

Non-volellle

Non-volallle

Non volatile

Non volallle

Non-volatile

Non-volallla

Non-volatile
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TABLE B-2

MID/SHALLOW GROUNDWATER AND LEACHATE SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
Page 16 of 25

Constituent CAS Unite FOO
(a)

S
FOO
Ibl

Detected

(c) Nutrient?

Background

(d)

Otf-alte
Background
Location (el

IB Detected
Concentration >

Background?

Mid Groundwater • R • AA-R-1-21

VOCa

Benzene

Chlorobenzena

Chloromethane

Ethylbenzene

Methane

Toluene

Xylenea. Tolal

71-432

108-90-7

7447-3

100-41-4

74-82-8

10848-3

1330-20-7

SVOCs

4-Chloroanlllne

bls(2-Chloroethyl)ether

108-478

111-44-4

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

too

5 10E+02

2 OOE+03

3 20E+00

4 60E+01

1 OOE+03

1 10E+01

1 20E+01

No

No

No

No

No

Nn

No

Ground water
Screening

Level (n

la Detected
Concentration >

Screening
Value?

COPC In
Shallow

Groundwatar?
(Bt

Reaeon

COPC In
Shallow and

Mid
Groundwater?

(«>
fttaton

NA

NA

NA

NA

NA

NA

NA

OS • UAA-2/OS-2-30

OS - UAA-2/OS 2-30

OS - UAA-2/OS-2-30

OS • UAA-2/OS-2-30

OS - UAA-2/OS-2-30

OS • UAA-2/OS-2-30

OS - UAA-2/OS-2-30

-

-

-

-

-

-

-

ug/L

ug/L

t 1 1

1 1 1

Peetlclde

Aldrln

alpha-Chlordane

bofe-8HC

delle-BHC

Endosullen 1

Endosullan Sullale

Endrin Aldehyde

gamma-BHC (Llndane)

gamrna-Chlofdana

30940-2

5103-71
9
31985-7

31948-8

959-98-8

103147-8

7421-93-4

5849-9

5103 74-
2

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1.1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

too

100

1 10E+04

3 60E+02

No

No

NA

NA

OS - UAA-2/OS 2-30

OS - UAA-2/OS-2-30

100

100

100

100

100

100

too

100

100

3 30E-02

1 40E01

1 60E 01

1 50E-02

3 10E-02

1 80E-02

4 20E-02

4 30E-02

1 50E 01

No

No

No

No

No

No

No

No

No

NA

NA

NA

NA

NA

NA

NA

NA

NA

OS - UAA-2/OS-2-30

OS - UAA-2/OS-2-30

OS - UAA-2/OS-2 30

OS - UAA-2/OS-2-30

OS - UAA 2/OS-2-30

OS - UAA 2/OS 2-30

OS - UAA-2/OS-2-30

OS - UAA-2/OS 2 30

OS UAA-2/OS-2-30

-

-

-

-

-

-

-

-

-

-

Herbicide

MCPA

Dlonln

2.3,7.8-TCOD-TEO

94-74 6

1746414

ug/L

ug/L

1 1 1

1 1 1

100

100

1 10E + 02

1 90E 08

No

No

NA I OS - UAA 2/OS 2-30 j

5 OOE+00

1 OOE+02

1 50E+00

7 OOE+02

NA

1 OOE+03

1 OOE+04

Yes

Yes

Yes

No

-

No

No

No

NO

NO

No

NO

No

No

Nol Shallow/Leachale

Not Shallow/Leachale

Not Shallow/Leachala

Not Shallow/Leechala

Nol Shallow/Leachete

Not Shallow/Leachate

Yas

Yet

No

No

No

No

>Scf«enlng level

>Screenlng Leval

</*Screenlng Leval

No Dose-Response Vail

</= Scree n!ng Leval

•r/'S cleaning Levef

2BOE + 01

1 OOE+01

Yes

Yes

No

No

Nol Shallow/Loachate

Not Shallow/Leachala

1 40E+01

2 OOE+00

2 OOE-01

2 OOE-01

4 20E+01

4 20E+01

2 OOE+00

2 OOE-01

2 OOE+00

1 BOE + 01~

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Not Shallow/Leschata

Nol Shallow/Leachate

Not Shallow/Leachate

Nol Shallow/Leachate

Not Snaliow/Leachate

Nol Shallow/Laachate

Not Shallow/Leachala

Nol Shallow/Leachala

No

No

Non-volatile

Non-volatile

No

No

No

No

No

No

No

No

No

Non -volatile

Non-volallla

Non-volallle

Non-volant*

Non- volatile

Non-volatile

Non-votallle

Non-volallle

Non-volatile

Y.S No

NA OS - UAA-2/OS-2-30 - 300E-05 No No Not Shatlow/Leachala No

Non-volallle

Non volallle

Metals

Aluminum

Arsenic

fiarlum

7429-90-
5
7440-38-2

7440-39-3

ug/L

ug/L

ug/L

1 1 1

1 1 t

1 1 1

100

100

100

5 30E+04

290E+01

1 20E+03

No

No

No

NA

NA

NA

OS - UAA-2/OS-2 30

OS - UAA-2/OS 2-30

OS - UAA-2IOS 2 30

-

-

OHOE+D4

5 OOE+01

2 OOE-03

Yes

No

No

No

No

No

Nol Shallow/Laachale

Nol Shallow/Leachala

Not Shallow/Laachale

No

NO

No

Non-volallla

Non-volallle

Non volatile
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TABLE B-2

MID/SHALLOW GROUNDWATER AND LEACHATE SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 17 of 25

Constituent

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nlckol

Potassium

Sodium

Vanadium

Zinc

CAB

7440-41-7

7440-43-9

7440-70-2

7440-47-3

7440-48-4

7440-50-8

7439-89-
fl
7439-92-1

743995-4

7439-96-5

7439-97-«

7440-02-0

M40-09-7

7440-23-5

7440-62-2

7440-66 -6

Unite

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 t 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 . 1 1

*FOO
Ibl

100

100

100

100

100

100

100

100

100

100

100

100

100

100

too

100

Delected
Concentration

(c)

2 30E+00

1 40E+00

4 SOE+05

B 40E+01

2 10E+01

8 70E+01

6 60E+04

3 40E+01

7 BOE+04

7 20E+03

1 10E-01

5 70E+01

3 80E+04

5 90E+05

1 40E+02

1 90E+02

Eaaenllal
Nutrient?

No

NO

Yes

No

No

No

Yes

NO

Yes

No

No

No

Yes

Yes

No

No

Beckground
Concentration

(d)

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

on-alte
Background
Location (e)

OS - UAA-2/OS-2-30

OS - UAA-2/OS-2-30

OS - UAA-2/OS-2-30

OS UAA-2/OS-2-30

OS - UAA-2/OS-2 30

OS - UAA-2/OS-2-30

OS - UAA 2/OS-2-30

OS • UAA-2/OS-2-30

OS • UAA-2/OS-2-30

OS - UAA-2/OS-2-30

OS - UAA-2/OS-2-30

OS - UAA-2/OS-2-30

OS - UAA-2/OS 2 30

OS - UAA-2/OS-2-3D

OS UAA-2/OS-2-30

OS - UAA-2/OS-2-30

le Detected
Concentration >

Background?

-

-

-

-

-

-

-

-

-

-

-

-

~

~

~

Ground water
Screening

Level (0

4 OOE+00

5 OOE+00

NA

1 OOE+02

1 OOE+03

8 SOE+02

5 OOE+03

7 SOE+00

NA

1 50E+02

2 OOE+00

1 OOE+02

NA

NA

4 90E+01

S OOE+03

la Detected
Concentration >

Screening
Velue?

No

No

-

No

No

NO

Yes

Yes

-

Yes

No

No

-

-

Yes

No

COPC In
Shallow

Groundwalar?
(g)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reaaon

Nol Shallow/Leechate

Nol Shallow/Leachate

Nol Shallow/Leachale

Not Shallow/Leachate

Nol Shallow/Leachala

Nol ShallowfLaachale

Nol Shallow/Laachale

Not Shallow/Leachale

Nol Shallow/Leechele

Nol Shaltow/Laechate

Nol Shellow/Leachala

Nol Shallow/Leachale

Nol Shellow/Leachate

Not Shellow/Leachala

Not Shallow/Leechale

Nol Shallow/Leachate

COPC In
Shallow and

Mid
Sroundweler?

d)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reaaon

Non-volatile

Non-volallla

Non-volallla

Non-volallle

Non-volallla

Non-volatile

Non -volatile

Non-volallle

Non volallle

Non-volatile

Non volallle

Non volallle

Non volallle

Non-volallle

Non-volatile

Non-volatile
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TABLE B-2

MID/SHALLOW GROUNDWATER AND LEACHATE SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
Page 18 of 25

Constituent

Mid Groundwaler . 3 - A

VOCa

1,2-Dlchloroelhene(lolal)

Benzene

Methane

Toluene

Vinyl chloride

SVOCa

1,2-Dlchlorobenzene

ble(2-Chloroelhyi)elher

Poellclda

alpha-Chlordene

delte BKC

End/In Aldehyde

Dloxln

2.3.7.8 TCDD-TEO

Metela

Aluminum

Arsenic

Berlum

Calcium

Chromium

Cobalt

Iron

Lead

Magnesium

Menganeae

Nickel

Potassium

Sodium

CAS

A 5-1 24

540-594

71-43-2

7442-8

10848-3

7541-4

95-50-1

111-44-4

5103-71.
9
31946-8

7421-93-4

1746414

7429 90-
5
7440-38 2

7440-39-3

7440-70-2

7440-47-3

7440-48-4

7439-89-
6
7439-92-1

743945-4

7439 96 5

7440424

744049-7

7440 23 5

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/l

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

t 1 1

1 . 1 - 1

1 1 1

1 1 1

1 1 1

1 t 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

t t 1

1 1 1

1 1 1

1 1 1

1 1 1

%

Ibl

100

too

too

too

100

too

100

100

100

too

100

100

100

100

100

100

100

100

100

too

100

100

100

too

Detected

(o)

3 OOE 01

3 OOE+00

1 70E+01

4 10E01

3 20E-01

1 50E+00

1 BOE+00

2 40E-02

t 80E-02

3 20E-02

6 40E-09

1 30E+02

4 10E+00

2 90E + 02

t 30E+05

3 1 OE+00

8 30E+00

1 OOE+04

2 60E+00

9 aOE+03

2 80E+03

3 10E+01

7 50E+03

t 80E+05

Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Ya>

No

No

Yes

No

Yas

No

No

Yal

Yaa

Background

(«*)

NA

NA

4 40E+OQ

IMA

NA

NA

NA

NA

NA

NA

NA

NA

NA

3 fiOE+02

2 OOE*05

NA

1 78E*00

4 OOE*03

NA

B 40E+04

1 84E+02

1 44E+01

8 80E»04

4 BOE*03

Off-site

Loca.ton fat

OS - UAA-3/OS-3-24

OS - UAA-3/OS-3 24

OS - UAA-3/OS-3-24

OS - UAA-3/OS-3 24

OS -UAA-3/OS-3-24

OS • UAA-3/OS-3-24

OS • UAA-3/OS-3-24

OS - UAA 3/OS-3-24

OS - UAA-3/OS-3-24

OS - UAA-3/OS-3-24

OS - UAA 3/OS 3-24

OS - UAA 3/OS-3 24

OS - UAA 3/OS-3-24

OS - UAA 3/OS-3-24

OS - UAA-3/OS 3 24

OS - UAA-3/OS 3 24

OS • UAA-3/OS-3-24

OS - UAA-3/OS-3-24

OS • UAA-3/OS-3-24

OS - UAA-3/OS-3-24

OS - UAA 3/OS-3-24

OS • UAA-3/OS 3 24

OS - UAA-3/OS 3 24

OS UAA 3/OS 3 24

la Delected

Background?

-

-

Yes

-

-

-

-

-

-

-

-

-

No

No

-

Ye*

Yes

-

No

Yes

Yes

No

YDS

Ground water

Level (f)

7 OOE»01

5 OOE+00

NA

1 OOE+03

2 OOE+00

600E*02

1 OOE»01

2 OOE* 00

2 OOE 01

2 OOE+00

3 OOE 05

3 60E+04

5 OOE+01

200E+03

NA

1 OOE+02

1 OOE+03

5 OOE * 03

7 50E+00

NA

1 50E+02

1 OOE+02

NA

NA

la Delected
Concentration >

Value?

No

No

-

No

No

No

No

No

No

NO

No

No

No

No

-

No

No

Yas

No

-

Yes

No

-

COPC In
Shallow

(9)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

Not Shallow/Leachale

Nol Shallow/Leachala

Not Shellow/Leachale

Not She I low/Leach ale

Nol Shallow/Leachate

Not Shallow/Leechale

Nol Shallow/Laachele

Nol Shallow/Leachale

Nol Shallow/Leachate

Not Shallow/Leachala

Nol Shallow/Leachale

Not Shallow/Leachate

Nol Shallow/Leachete

Not Shallaw/Leachale

Nol Shaliow/Laachala

Not Shaliow/Laachala

Not S hallow/La a chate

Not Shallow/Leachate

Not Shellow/Leachala

Nol Shallow/Leachale

Not Shallow/Laachale

COPC In
Shallow and

Mid

(h)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

</*Scr*anlng Level

</*Screenlng Level

Ho Dose-Response Valt

</BScreenlng Level

«'f'=Scr«6f!.ng Lev«(

Non-votalila

Non-volatile

Non volatile

Non volallle

Non-volatile

Non volatile

Non volatile

Non volatile

Non volatile

Non-volatile

Non-volalMa

Non-volallla

tVon- volatile

Non-volallle

Non volallle

Non-volallla

Non volatile

Non-volallle

Non-volallle
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TABLE B-2

MID/SHALLOW GROUNDWATER AND LEACHATE SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
Page 19 ol 25

Constituent

Zinc

CAS

7440464

UnHa

ug/l

(a)

1 1 1

%

Ibl

100

Detected

(c)

2 50E+01

Nutrient?

No

Background

<1>

1 BBE+01

Off-alle

Location (et

OS - UAA-3/OS-3 24

la Delected

Background?

Yes

Ground water

Level (I)

5 OOE+03

IB Datected
Concentration >

Value?

No

COPC In
Shallow

10)

No

Raaaon

Nol Shallow/Leachale

COPC In
Shallow and

Mid

<l>)

No

Reaaon

Non volallle
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TABLE B-2

MID/SHALLOW GROUNDWATER AND LEACHATE SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
Page 20 of 25

Conslltuant CAS Units FOD
|a>

%
FOD
ID)

Detected
Concentration

(c)
Eaaentlal
Nutrient?

Background
Concentration

<°1

Off-alte
Background
Location fel

le Detected
Concentration >

Background?

Ground water
Screening

Level (f)

le Detected
Concentration >

Screening
Velue?

COPC In
Shallow

Groundwater?
(9)

Reeaon

COPC In
Shallow and

Mid
Groundwater?

(h)
Raaaon

Mid Oroundwater - S • AA-S-2-21

VOCa

2-Bulanone (MEK)

4-Mathyl 2-pentanone (MIBK)

Methane

Methyl N-Bulyl Kelona

78-93-3

108-10-1

7442-8

591-786

ug/L

ug/L

ug/L

ug/L

Matala

Aluminum

Barium

Beryllium

Celclum

Chromium

Cobell

Iron

Lead

Magnesium

Manganese

Nickel

Potesslum

Selenium

Sodium

Venedlum

Zinc

7429-90-
5
7440-39-3

7440-41-7

7440-70-2

7440-47-3

7440-46-4

7439 89-
6
743942-1

7439-95-4

7439-96-5

7440424

744049-7

7782-49-2

7440-23-5

744042-2

7440664

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

6 BOE+00

1 80E+00

2 80E-01

2 OOE+00

No

No

No

No

NA

NA

4 40E+00

NA

OS - UAA-3/OS-3-24

OS • UAA-3/OS-3 24

OS • UAA-3/OS-3-24

OS UAA 3/OS 3-24

-

-

No

-

1 90E+03

1 80E+02

NA

1 60E+02

i 1 i

1 1 1

1 i 1

i i i

i i i

1 i 1

i 1 1

i 1 i

i t t

i 1 i

i 1 1

1 1 i

t t i

i 1 1

i 1 1

i i i

100

100

100

too

100

too

100

100

too

100

100

100

too

100

100

too

5 50E+03

2 80E+02

2 10E-01

1 20E+05

1 10E+01

5 40E+00

1 OOE+04

3 90E+00

1 90E+04

2 OOE+02

1 60E+01

1 10E+04

9 20E+00

260E+03

1 20E+01

3 OOE+01

No

No

No

Yes

No

No

Yes

No

Yes

No

No

Yas

No

Yes

No

No

NA

3 60E + 02

NA

2 OOE+05

NA

1 78E+00

4 OOE+03

NA

640E+04

1 84E+02

1 44E+01

8 BOE+04

1 64E+01

4 80E+03

4 OOE+00

1 88E+01

OS - UAA-3/OS-3-24

OS - UAA-3/OS-3-24

OS • UAA 3/OS 3-24

OS - UAA 3/OS-3 24

OS - UAA-3/OS 3 24

OS - UAA-3/OS-3 24

OS • UAA-3/OS-3-24

OS - UAA-3/OS-3-24

OS UAA-3/OS 3 24

OS UAA-3/OS 3-24

OS • UAA-3/OS-3-24

OS UAA-3/OS-3 24

OS UAA-3/OS 3 24

OS • UAA 3/OS-3-24

OS • UAA 3/OS 3-24

OS - UAA 3/OS 3 24

-

No

-

No

-

Yes

Yes

-

No

Yes

Yes

No

No

No

Yes

Yes

3 60E+04

2 OOE+03

4 OOE+00

NA

1 OOE+02

1 OOE+03

5 OOE+03

7 SOE+00

NA

1 50E+02

1 00t«02

NA

5006+01

NA

4 90E+01

5 OOE+03

No

No

-

No

No

No

No

No

Not Shallow/Leachate

Not Shaltow/Leachale

Not Shellow/Leachale

Not Shatlow/teachale

No

No

No

-

No

No

Yes

No

-

Yes

No

-

No

-

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Not Shallow/Leachale

Nol Shallow/Laachale

Nol Shallow/Leachala

Not Shallow/Leachata

Nol Shallow/Laachele

Nol Shellow/Leachate

Nol Shallow/Leachale

Not Shellow/Leachale

Nol Shallow/Laachele

Not Shallow/Leachete

Not Shallow/Leachale

Not Shallow/Leachale

Nol Shallow/Leachate

Not Shallow/Leachate

Not Shallow/Leachale

No

No

No

No

•/"Screening Level

• /"Screening Level

fl'BKQ

•/•Screening Level

No

No

No

NO

No

No

No

No

No

No

No

No

No

No

No

No

Non-volatile

Non-volallla

Non-volallla

Non-volallle

Non volatile

Non-volBltle

Non-volaiile

Non-volallle

Non volatile

Non volellle

Non-voletlle

Non volallle

Non volatile

Non volatile

Non volallle

Non volatile
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TABLE B-2

MID/SHALLOW GROUNDWATER AND LEACHATE SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
Page 21 of 25

Conetltuent

Mid Groundweler - S - A

VOCa

2-Bulanone (MEK)

4-Methyl-2-penlenona (MIBK)

Benzene

Chlorobenzene

Methane

Methyl N-Bulyl Kelone

Toluene

PCBs

Total PCBs

Matala

Arsenic

Barium

Calcium

Iron

Magnarslum

Manganese

Nickel

potaaslum

Selenium

Sodium

CAS

A-S-3-J4

78-93-3

108-10-1

71-43-2

10890-7

74828

591-786

10848-3

1336-38-3

7440-38-2

7440 39 3

7440-70-2

7439-89-
6
7439 95-4

7439-96-5

7440 024

744049-7

7762-49-2

7440 23 5

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ugfL

FOD
(a)

1 1 1

1 1 1

1 1 t

i 1 t

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 t 1

1 1 1

1 1 1

t 1 1

1 1 1

i t 1

i 1 1

1 1 t

1 1 1

K
FOD
fbl

100

100

100

100

100

100

100

100

100

100

100

100

too

100

100

100

100

100

Detected
Concentretlon

(o)

B 80E+00

1 30E+00

1 80E-01

1 80E+00

270E 01

1 90E+00

4 10E 01

1 OOE 01

3 80E+00

t 20E+02

1 70E+05

2 10E+03

2 60E+04

3 OOE+01

7 60E+00

520E + 03

5 10E+00

1 20E+04

Essential
Nutrient?

No

No

No

NO

No

No

No

No

NO

No

Yes

Yas

Yea

No

No

Yas

No

Yes

Background
Concantrallon

M

NA

NA

NA

NA

4 40E + 00

NA

NA

NA

NA

3 60E+02

2 OOE+05

4 OOE+03

6 40E+04

1 84E+02

1 44E+01

8 80E+04

1 64E+01

4 80E+03

Off-alle
Background
Location (el

OS - UAA-3/OS-3-24

OS • UAA-3/OS-3-24

OS UAA-3/OS3-24

OS - UAA-3/OS 3 24

OS UAA 3/OS 3-24

OS UAA 3/OS 3-24

OS • UAA 3/OS 3-24

OS UAA 3/OS- 3-24

OS - UAA 3/OS 3 24

OS • UAA-3/OS 3 24

OS - UAA-3/OS-3-24

OS - UAA 3/OS-3-24

OS - UAA-3/OS 3 24

OS - UAA-3/OS-3-24

OS - UAA-3/OS 3-24

OS - UAA-3/OS-3-24

OS - UAA-3/OS 3 24

OS UAA-3/OS 3 24

IB Delected
Concentretlon >

Background?

-

-

-

-

No

-

-

-

-

No

No

No

No

No

No

No

No

Yea

Ground water
Screening

Level (f)

1 90E+03

1 60E+02

5 OOE+00

1 OOE+02

NA

1 60E+02

t OOE+03

5 OOE-01

5 OOE+01

2 OOE+03

NA

5 OOE+03

NA

1 50E+02

1 OOE+02

NA

5 OOE+01

NA

la Datecled
Coneentretlon >

Screening
Value?

No

No

No

No

-

No

No

No

No

No

-

No

-

No

No

-

No

~

COPC In
Shallow

Groundwater?
(9)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reaaon

Nol Shallow/Leachale

Not Shallow/Leachale

Nol Shallow/Leachata

Not Shaliow/Leechate

Not ShBllow/Leachale

Not Shallow/Leachate

Nol ShBllow/Leachale

Not Shallow/Leachale

Not Shallow/Leachale

Nol Shallow/Leechale

Not Shallow/Leechele

Not Shallow/Leechala

Nol Shellow/Leachale

Nol Shallow/Laechale

Nol Shellow/Leechele

Not Shallow/Leachate

Nol Shellow/Leechale

Not Shaliow/Leechate

COPC In
Shallow and

Mid
Groundwatar?

<")

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Raaaon

•/"Screening Level

•/•Screening Level

•/^Screening Level

• /=Scraenlng Level

«/«8KG

• /"Screening Level

•/"Screening Leval

Non volatile

Non-volallla

Non volellle

Non volatile

Non-volallle

Non-voletlle

Non-volallla

Non volatile

Non volallle

Non voletlla

Non volallle
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TABLE B-2

MID/SHALLOW GROUNDWATER AND LEACHATE SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
Page 22 of 25

Constituent CAS Unite FOD
(a)

Shallow Groundwaler - 0 - AA-O-1-16

H
FOD
Ibl

Datected
Concentration

(c)
Eeaantlal
Nutrient?

Background
Concentration

W

OH sit.

Background
Location (al

la Detecled
Concantratlor >

Beckground?

Ground weter
Screening

Level (f)

la Detected
Concentration >

Screening
Velua?

COPC In
Shallow

Groundwatar?
(B)

Raaaon

COPC In
Shallow and

Mid
Groundwater?

(h)
Reaeon

VOCa

1.1-Olchloroethene

1.2-Dlchloroelhene(tolel)

Benzene

Chlorobenzene

Melhene

Vinyl chloride

SVOCs

Banzo(a)pyrene

8en2olb}f>uoranlhene

Benzo(g,h,l)perylene

Benzo(k)fluoranlhene

Dlbenzo(a.h)anlhracene

lndeno{1.2.3-cd)pyrene

Pesticide

alpha-BHC

bale-BHC

della-BHC

Oleldrln

gamma-BHC |Llndane)

75-34-3

540 594

71-43-2

108-90-7

7442-8

7541-4

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

50-32-8

205-99-2

191-242

20748-9

53-70-3

193-39-5

319444

31945-7

31988-8

60-57-1

58899

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 . 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 .1 .1

1 1 1

1 1 t

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

2 40E+00

3 OOE+00

1 OOE-01

7 BOE+00

7 OOE+00

350E-01

No

No

No

No

No

No

100

100

100

too

100

100

t 60E+00

1 10E+00

2 80E+00

1 20E+00

2 70E+00

3 OOE +00

No

No

No

No

No

No

NA

NA

NA

NA

2 20E+01

NA

NA

NA

NA

NA

NA

NA

100

100

too

100

100

8 30E-02

2 70E-02

1 70E-02

6 50E-03

6 70E-03

No

No

No

No

No

NA

NA

NA

NA

NA

OS - UAA-2/OS-2-20

OS UAA-2/OS-2 20

OS - UAA 2/OS 2 20

OS - UAA 2/OS-2-20

OS - UAA-2/OS-2-20

OS • UAA-2/OS-2 20

OS - UAA-2/OS-2-20

OS • UAA-2/OS-2-20

OS • UAA-2/OS-2-20

OS - UAA 2/OS-2-20

OS - UAA-2/OS-2-20

OS - UAA-2/OS-2-20

OS • UAA-2/OS 2-20

OS • UAA-2/OS-2-20

OS - UAA-2/OS-2-20

OS • UAA-2/OS-2-20

OS • UAA-2/OS 2-20

-

-

-

-

No

-

-

~

-

-

~

~

7 OOE+02

7 OOE+01

5 OOE+00

1 OOE+02

NA

2 OOE+00

2 OOE41

1 BOE-01

2 10E+02

1 70E-01

300E41

4 30E41

No

No

No

No

-

No

Yes

Yee

No

Yes

Yes

Yes

No

No

No

No

No

No

Yes

Yea

No

Yes

Yes

Yes

~

-

-

-

-

1 10E4I

200C-OI

2 OOE-01

9 OOE+00

2 OOE-01

No

No

No

No

No

No

No

No

No

No

• /=Screenlng Leval

•/•Screening L...I

</zScreanlng Level

</=Scraenlng Leval

</-BKG

</*Srrenn.ng Level

>Screenlrtg Level

>Screenlng Level

</=Screenlng Laval

>Scraanlng Level

>Screenlng Leval

>Screenlng Level

No

No

No

No

No

NO

</=Screenlng Level

-./"Screening Level

</=Screenlng Leval

</=Screenlng Level

</=BKG

</= Screening Laval

No

NO

No

NO

No

No

Non-volallle

Non-vo(allle

Non-volatile

Non-volatile

Non-volallle

Non-volallle

</*Screanfng Leval

</=Screenlng Level

</= Screening Level

•c/^Screenlng Leval

</=Screening Level

No

No

No

No

No

Non -volatile

Non-volallle

Non-volatile

Non-volatile

Non-volatile

Herbicide

2.4. 5-T

Melala

Aluminum

Arsenic

Barium

Calcium

Chromium

Cobalt

93-78-5

7429-90-
5
7440-38-2

7440-39-3

7440-70-2

7440-47-3

7440-48-4

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1 1 1 0 0

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

7 20E-01

5 OOE+03

7 OOE+01

3 OOE+02

3 OOE+05

8 90E+00

2 10E+01

No NA OS - UAA-2/OS-2-20 - 3 60E+02

No

No

No

Y.j

No

No

1 62E-01

NA

2 40E+02

2 fiOE'05

NA

NA

OS - UAA-2/OS 2 20

OS - IJAA-2/OS-2-20

OS UAA 2/OS-2-20

OS • UAA-2/OS-2-20

OS - UAA-2/OS-2-20

OS UAA-2/OS 2 20

Yes

-

Yes

Yes

-

-

3 80E+04

5 OOE+01

2 OOE+03

NA

1 OOE+02

1 OOE+03

No I No 1 •/=Screenlng Level No

No

Yes

No

-

No

No

No

Yes

No

No

No

No

'/•Screening Level

>Screenlng Level

</-Screenlng Leval

EN

</=Screenlng Level

</=Sereanlng Level

No

No

No

No

No

No

Non volatile

Non volallle

Non-votatffe

Non-volallle

Non-volatile

Non-volallle

Non-volatile

August 31, 2003

Revision 0



TABLE B-2

MID/SHALLOW GROUNDWATER AND LEACHATE SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
Page 23 of 25

Conalltuent

Coppar

Iron

Iron Ferrous (2+)

Lead

Magnesium

Manganaaa

Nickel

Potesslum

Sodium

Vanadium

Zinc

CAS

7440 504

7439 69
H
CFE+2

7439 92 1

7439 95-4

7439 96 5

7440424

744049 7

7440 23 5

744042 2

7440464

Units

ug/L

ug/L

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(•I

1 1 1

1 1 1

1 1 1

1 1 1

t 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

%
FOD
<b\

100

100

100

100

100

100

100

100

too

100

100

Delected
Concenlrellon

<«)

4 30E+00

4 10E+04

1 10E+04

1 90E+01

5 70E+04

4 10E+03

4 60E+01

6 OOE+03

1 30E+05

1 60E+01

6 50E+01

Eaaenllal
Nutrient?

No

Yes

Yes

No

Yes

No

No

Yet

Yes

No

No

Background
Concentration

11)

NA

3 80E+03

1 02E+02

NA

7 20E+04

3 60E + 01

1 44E+01

2 60E+03

1 82E+04

NA

5 20E+01

Off elle
Background
Location le)

OS UAA 2/OS 2 20

OS UAA 2/OS 2 20

OS UAA 2/OS 2 20

OS UAA 2/OS 2 20

OS UAA 2/OS 2 20

OS UAA 2/OS 2 20

OS UAA 2/OS 2 20

OS UAA 2/OS 2 20

OS UAA 2/OS 2 20

OS UAA 2/OS 2 20

OS UAA 2/OS 2 20

le Detectec1

Concentration >
Background?

-

Yes

Yes

-

No

Yea

Yes

Yes

Yes

-

Yes

Ground wafer
Screening

Level (f)

8 50E+02

5 006+03

5 OOE+03

7 50E+00

NA

1 50E+02

1 OOE+02

NA

NA

4 90E+01

5 OOE+03

la Delected
Concentration >

Screening
Value?

No

Yea

Yes

Yes

-

Yes

No

-

-

No

No

COPC In
Shellow

Groundwater?
(g)

No

No

No

Yas

No

Yas

No

No

No

No

No

Reaaon

•/=Scraenlng Level

EN

EN

>Screenlng Level

EN

>Scraenlng Level

•/=Screemng Level

EN

EN

•/•Screening Level

•/=Screenlng Level

COPC In
Shellow and

Mid
Groundwater?

(h)

No

No

No

No

No

No

No

No

No

No

No

Reeaon

Non volatile

Non volallle

Non volatile

Non volelile

Non volallle

Non volallle

Non volatile

Non volellle

Non volallle

Non volellle

Non volellle
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TABLE B-2

MID/SHALLOW GROUNDWATER AND LEACHATE SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
Page 24 of 25

Constituent CAS Unite
FOD

(a)

%
FOD
Ibl

Detected
Concentration

(e)
Eaaantlal
Nuttlanl?

Background
Concentration

("i|

Off-all.
Background
Location lei

Shallow Groundwaler • O - AA-O-2-13

le Deteclec
Concentration >

Background?

Ground water

Level (1)

la Detected
Concentration >

Value?

COPC In
Shallow

(9)
Reaaon

COPC In
Shellow and

Mid
Groundwatar?

(h)
Reason

VOCa

Ethylbenzene

Methane

Toluene

Xylenea. Tola!

Metals

Aluminum

Barium

Calcium

Chromium

Cobalt

Iron

Iron. Ferrous (2+)

Magnealum

Manganese

Nickel

Potassium

Selenium

Sodium

Vanadium

Zinc

100-41-4

7442-8

106-88-3

1330-20-7

7429-90-
5
7440-39-3

7440-70-2

7440-47-3

7440-48-4

7439-89-
«
C-FE+2

7439-95-4

7438965

7440424

744049-7

77B2-49-2

7440-23-5

744042-2

7440464

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/l

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/l

1 1.1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 t

t t 1

1 1 1

1 1 1

1 1 1

t 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

too

100

100

100

100

100

100

100

100

100

100

100

100

100

1 90E-01

3 30E+00

3 606-01

490E-01

1 90E+03

1 30E+02

1 90E+05

8 90E + 00

1 30E+00

2 90E+03

1 40E+01

2 90E+04

650E+01

1 20E+01

7 OOE+03

2 20E+01

2 BOE+05

6 30E+00

1 10E+01

No

No

No

No

No

No

Yes

No

No

Yes

Yes

Yas

No

No

Yes

No

Yes

No

No

NA

2 206+01

NA

NA

1 6JE+01

2 40E+02

2 60E+05

NA

NA

3 80E+03

1 02E+02

7 20E+04

3 80E+01

1 44E+01

2 60E+03

NA

1 62E+04

NA

5 20E+01

OS • UAA 2/OS-2-20

OS - UAA-2/OS 2-20

OS • UAA-2/OS-2-20

OS - UAA-2/OS 2-20

OS • UAA-2/OS 2-20

OS - UAA-2/OS 2-20

OS - UAA 2/OS 2-20

OS - UAA-2/OS 2-20

OS - UAA-2/OS-2-20

OS • UAA-2/OS 2-20

OS - UAA-2/OS-2-20

OS • UAA-2/OS-2-20

OS UAA-2/OS-2-20

OS - UAA 2/OS-2-20

OS - UAA-2/OS-2-20

OS - UAA-2/OS-2-20

OS - UAA 2/OS 2-20

OS - UAA 2/OS-2-20

OS - UAA-2/OS 2 20

-

No

-

-

Yes

No

No

-

-

No

No

No

Yes

No

Yes

-

Yes

-

No

7 OOE+02

NA

1 OOE+03

1 OOE+04

3 60E+04

2 OOE+03

NA

1 OOE+02

1 OOE+03

5 OOE+03

5 OOE+03

NA

1 SOE+02

1 OOE+02

NA

5 OOE+01

NA

4 90E+01

5 OOE+03

No

-

No

No

No

No

No

No

No

No

-

No

No

No

No

~

No

No

-

No

-

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

•/"Screening Level

• /=BKG

•/=Screenlng Level

•/•Screening Level

•/"Screening Level

•/"Screening Level

EN

•/=Screenlng Level

EN

EN

EN

•/"Screening Level

EN

</=Screeniog Level

EN

•/-Screening Level

• /"Screening Level

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

•/•Screening Level

• /"BKG

•/•Screening Level

•/^Screening Laval

Non-volatile

Non-volallla

Non votall'e

Non-volallla

Non-volallle

Non-volallle

Non-volallla

Non-volallle

Non-volallle

Non-volallle

Non-volatile

Non-volatile

Non volallle

Non volallle

Non volallle
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TABLE B-2

MID/SHALLOW GROUNDWATER AND LEACHATE SCREEN

HUMAN HEALTH RISK ASSESSMEN

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
Page 25 of 25

Constituent CAS Unlta FOD
(•)

%
FOD
Ibl

Detected
Concentration

(«)
Eaaantlal
Nutrient?

Background
Conc*n (ration

I'D

Off site
Background
Location (el

le Delected
Concentration >

Background '

Ground water
Screening

Level (Q

la Delected
Concentration >
Screening Value?

COPC In
Shallow

Qroundwatar?
(9)

Reaaon

COPC In
Shallow and

Mid
Groundwatar?

(h)
Reaaon

Notes

BKG - Background concentration
CAS • Chemical Abstracts Service
COPC - Constituent of potential concern
EN • Essential nutrient
FOD - Frequency of detection
NA - Not available
PCB - Polychlonnated Biphenyl
SVOC • Semivolatile organic compound
TCDD-TEQ - 2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalent Concentration
USEPA - United States Environmental Protection Agency
VOC - Volatile Organic Compound

Not applicable
(a) Frequency of Detection = Number ot detected samples Number of samples used to calculate statistics Total number ot samples
(b) Percent of detected samples out of samples used to calculate statistics Constituents detected in fewer than 5 percent of samples, providsd 20 samples are available, will not be included as COPCs
(c) The detected concentration for a constituent for each medium/area combination after sample/duplicate pairs were averaged and high nor detected values were excluded
(d) Equal to two times the average concentration for the constituent in mid and shallow groundwater in an off site sampling location
(e) Off-site locations used to calculate background concentration for mid/shallow groundwater locations
(f) Groundwater screening levels were used according to the following hierarchy

Illinois Groundwater Quality Standards for Class I Potable Resource Groundwater 35 III Adm Code 620 410 February 2, 2002
USEPA, 2002 2002 Edition of the Drinking Water Standards and Health Advisones Office of Water EPA 822-R-02-038 Maximum Contaminant Levels Summer 2002
IEPA, 2002 Tiered Approach to Corrective Action Objectives Appendix B, Table E Tier 1 Groundwater Remediation Objectives for the 3roundwater Component of the Groundwater Ingestion Route Class I values Februarys 2002
USEPA, 2002 Region 9 Preliminary Remediation Goal (PRG) Table October 1, 2002 Value for Tap Water

(g) A constituent is identified as a COPC in shallow groundwater/leachate if it is detected in shallow groundwater and/or leachate in greater than 5 percent of samples, provided 20 samples are available, if it is not an essential nutrient i( the

(h) A constituent is identified as a COPC in mid/shallow groundwater/leachate if it is a VOC, is detected in shallow or mid groundwater and/o- leachate in greater than 5 percent of samples, provided 20 samples are available if it is not an
essential nutrient, if the detected concentration is greater than the background concentration and if the detected concentration is greater than the groundwater screening level
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TABLE B-3

SURFACE SOIL SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 1 of 24

Constituent CAS Units
FOD
(a)

% FOD
(b)

Mean
Concentration

(c)

Maximum
Detected

Concentration
(d)

Essential
Nutrient?

Background
Concentration

(e)

Is Max
Concentration
> Background?

Surface Soil
Screening

Level (f)

Is Max
Concentration
> Screening
Value? (g)

COPC?
(h) Reason

Sit* 0

VOCs

2-Butanone (MEK)

Acetone

Ethylbenzene

Tetrachtoroethene

TrlcMoroethylene

Xylenes, Total

78-93-3

67-64-1

100-41-4

127-18-4

79-01-6

1330-20-7

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

1 1 2

1 2 2

1 1 2

1 1 2

1 1 2

1 1 2

100

50

100

100

100

100

1 70E-02

8 95E-02

3 80E-04

1 OOE-03

5 80E-04

1 30E-03

1 70E-02

1 30E-01

3 80E-04

1 OOE-03

5 80E-04

1 30E-03

No

No

No

No

No

No

NA

NA

1C7E-03

8fOE-04

NA

161E-03

-

-

No

Yes

-

No

2 70E+03

6 OOE+02

2 OOE+01

3 40E+00

1 10E-01

9 OOE+01

No

No

No

No

No

No

No

No

No

No

No

No

</=Screening Level

</=Screening Level

</=Screenlng Level

</zScreenmg Level

</=Screenmg Level

</=Screening Level

SVOCs

1,2-Dichlorobenzene

2,4-Dlchlorophenol

2-Nltroanllins

Benzo(a)anthracene

Benzo(b)fluoranthene

Benzo(g,h,l)perylene

Benzo(k)fluoranthene

Benzyl Butyl Phthalate

bis(2-Ethylhexyl)phthalate

Chrysene

Dl-n-butylphlhalate

Dibenzo(a,h)anthracene

Hexachlorobenzene

Phenanthrene

Pyrene

95-50-1

120-83-2

88-74-4

56-55-3

205-99-2

191-24-2

207-08-9

85-68-7

117-81-7

218-01-9

84-74-2

53-70-3

118-74-1

85-01-8

129-00-0

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

1 1 2

1 1 2

1 1 2

1 1 2

2 2 2

1 2 2

1 1 2

1 1 2

2 2 2

1 2 2

1 1 2

2 2 2

1 1 2

1 1 2

1 1 2

100

100

100

100

100

50

100

100

100

50

100

100

100

100

100

3 60E-02

3 50E-02

5 30E-02

6 30E-02

1 19E-01

6 95E-01

1 OOE-01

3 50E-02

4 25E-02

1 95E-01

4 90E-02

1 04E-01

1 10E-01

4 OOE-02

1 30E-01

3 60E-02

3 50E-02

5 30E-02

6 30E-02

1 40E-01

1 20E+00

1 OOE-01

3 50E-02

6 20E-02

2 OOE 01

4 90E-02

1 30E-01

1 10E-01

4 OOE-02

1 30E-01

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

NA

NA

NA

2 76E-01

3 66E-01

4 14E-01

2 E3E-01

NA

3 E3E-01

2 S9E-01

NA

1 20E-01

NA

3S1E-01

4 30E-01

-

-

-

No

No

Yes

No

-

No

No

-

Yes

-
No

No

4 10E+02

1 80E+02

1 80E+00

2 10E+00

2 10E+00

2 90E+03

2 10E+01

1 20E+04

1 20E+02

2 10E+02

6 20E+03

2 1 OE-01

1 10E+00

2 40E+04

2 90E+03

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

</=Screening Level

</=Screenlng Level

</-Screenmg Level

</=Screening Level

</=Screenlng Level

</=Screenmg Level

</=Screening Level

</=Screenlng Level

</=Screenlng Level

</=Screenlng Level

</=Screenlng Level

</"=Screenlng Level

</=Screenmg Level

</=Screemng Level

</=Screenlng Level

Pesticide

4,4'-DDD

4,4'-DDT

alpha-Chlordane

Dieldrin

Endosulfan II

72-54-8

50-29-3

5103-71-9

60-57-1

33213-65-9

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

1 2 2

2 2 2

1 2 2

1 2 2

1 2 2

50

100

50

50

50

4 39E-02

1 15E-01

517E-03

9 10E-02

6 45E-03

8 60E-02

2 30E-01

9 40E-03

1 80E-01

1 10E-02

No

No

No

No

No

7 C4E-03

4 C4E-02

615E-03

1 13E 02

1 16E-03

Yes

Yes

Yes

Yes

Yes

1 OOE+01

7 OOE+00

6 50E+00

1 10E 01

3 70E+02

No

No

No

Yes

No

No

No

No

Yes

No

</=Screenmg Level

</=Screenmg Level

</*Screenlng Level

>Screenlng Level

</=Screenlng Level
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TABLE B-3

SURFACE SOIL SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 2 of 24

Constituent

Endosulfan Sulfate

Endrin Aldehyde

Endrin Ketone

gamma-BHC (Llndane)

gamma-Chlordane

Heptachlor

Methoxychlor

H«rblcld«

2,4,5-T

2,4-D

2,4-DB

Dicamba

Dichlorprop

MCPP

Pentachkxophenol

PCBs

Total PCBs

Dloxln

2,3,7,8-TCDD-TEQ

Metals

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

CAS

1031-07-8

7421-93-4

53494-70-5

58-89-9

5103-74-2

76-44-8

72-435

93-76-5

94-75-7

94-82-6

1918-00-9

120-36-5

93-65-2

87-86-5

1336-36-3

1746-01-6

7429-90-5

7440-36-0

7440-38-2

7440-39-3

7440-41-7

7440-43-9

7440-70-2

7440-47-3

7440-4M

7440-50-8

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

FOD
(a)

1 2 2

1 1 2

1 2 2

1 2 2

1 2 2

1 2 2

1 1 2

1 2 2

2 2 2

2 2 2

1 1 2

2 2 2

2 2 2

2 2 2

2 2 2

2 2 2

2 2 2

1 1 2

2 2 2

2 2 2

2 2 2

2 2 2

2 2 2

2 2 2

2 2 2

2 2 2

V. FOD
(b)

50

100

50

50

50

50

100

50

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Mean
Concentration

(c)

8 60E-02

3 40E-03

1 19E-02

1 65E-02

9 05E-02

8 47E-03

8 80E-04

1 09E-02

405E-02

1 60E-02

2 40E-03

2 35E-02

1 15E+01

1 01E+00

5 40E+00

2 99E-03

8 OOE+03

7 40E-01

5 70E+00

1 15E+02

5 OOE-01

1 12E+00

1 63E+04

1 40E+01

6 75E+00

3 30E+01

Maximum
Detected

Concentration

(d)

1 70E-01

3 40E-03

2 20E-02

3 20E-02

1 80E-01

1 60E-02

8 80E-04

1 70E-02

5 OOE-02

1 90E-02

2 40E-03

3 70E-02

1 20E+01

2 OOE+00

1 08E+01

5 93E-03

8 60E+03

7 40E-01

6 30E+00

1 30E+02

5 40E-01

1 70E+00

2 60E+04

1 50E+01

6 90E+00

4 OOE+01

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

Background
Concentration

(•)

1 E1E-03

SfBE-03

NA

NA

411E-02

3 12E-02

5 e OE-03

NA

9 96E-03

NA

NA

1 14E-01

3 60E+00

4 E7E-03

1 E5E-01

1 69E-05

1 38E+04

2 33E+00

1 24E+01

3 07E+02

9C2E-01

3 34E+00

9 74E+04

221E+01

9 40E+00

8 58E+01

Is Max
Concentration
> Background?

Yes

No

-

-

Yes

No

No

--

Yes

--

-

No

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

Surface Soil
Screening

Level (f)

3 70E+02

1 80E+01

1 80E+01

1 70E+00

6 50E+00

3 80E-01

3 10E+02

6 20E+02

7 70E+02

4 90E+02

1 80E+03

4 92E+02

6 20E+01

9 OOE+00

1 OOE+00

1 OOE-03

9 20E+04

4 10E+01

1 60E+00

6 70E+03

1 90E+02

4 50E+01

NA

4 50E+02

1 30E+03

4 10E+03

Is Max
Concentration
> Screening
Value? (g)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

Yes

No

No

Yes

No

No

No

-

No

No

No

COPC?
(n)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

Yes

No

No

No

No

No

No

No

No

No

No

Reason

'/'Screening Level

'/'Screening Level

'/=ScreenlnQ Level

'/'Screening Level

'/= Screening Level

'/'Screening Level

'/•Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

</=Screenmg Level

'/-Screening Level

>Screenlng Level

>Screenlng Level

'/'Screening Level

</=Screening Level

</=BKG

</=Screenlng Level

'/"Screening Level

'/-Screening Level

EN

'/'Screening Level

'/=Screenlng Level

'/'Screening Level
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TABLE B-3

SURFACE SOIL SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 3 of 24

Constituent

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Sodium

Vanadium

Zinc

CAS

7439-89-6

7439-92-1

7439-9S4

7439-96-5

7439-97-6

7440-02-0

7440-09-7

7440-23-5

7440-62-2

7440-66-6

Unit*

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

FOD
(a)

2 2 2

2 2 2

2 2 2

2 2 2

2 2 2

2 2 2

2 2 2

2 2 2

2 2 2

2 2 2

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

Mean
Concentration

(c)

1 55E+04

1 70E+01

6 30E+03

5 10E+02

1 47E+00

1 80E+01

8 55E+02

9 75E+01

2 80E+01

1 OOE+02

Maximum
Detected

Concentration
(«)

1 60E+04

2 OOE+01

8 50E+03

5 30E+02

2 90E+00

1 80E+01

8 60E+02

1 10E+02

2 80E+01

1 30E+02

Essential
Nutrient?

Yes

No

Yes

No

No

No

Yes

Yes
No

No

Background
Concentration

(•)

2 33E+04

1 30E+02

1 23E+04

5 52E+02

1 C4E-01

3 30E+01

301E+03

1 58E+02

3 89E+01

3 90E+02

Is Max
Concentration
> Background?

No

No

No

No

Yes

No

No

No

No

No

Surface Soil
Screening

Level (f)

3 10E+04

7 50E+02

NA

1 90E+03

3 10E+01

2 OOE+03

NA

NA

7 20E+02

3 10E+04

Is Max
Concentration
> Screening
Value? (g)

No

No

--

No

No

No

-

-

No

No

COPC?
L (h)

No

No

No

No

No

No

No

No

No

No

Reason

EN

'/'Screening Level

EN

'/'Screening Level

'/'Screening Level

'/'Screening Level

EN

EN

'/'Screening Level

'/'Screening Level

August 31 2003

Revision 0



TABLE B-3

SURFACE SOIL SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 4 of 24

Constituent

Site O North

VOCs

Benzene

Carbon Disulfide

Chlorobenzene

Ethylbenzene

Tetrachloroethene

Toluene

Xylenes, Total

SVOCs

1 ,2-Dichlorobenzene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,l)perylene

bis(2-Ethylhexyl)phthalate

Chrysene

Fluoranthene

lndeno(1 ,2,3-cd)pyrene

Phenanthrene

Pyrene

Pesticide

Dieldnn

gamma-Chlordane

Herbicide

Dichlorprop

MCPP

Pentachlorophenol

PCBs

Total PCBs

CAS

71-43-2

75-15-0

108-90-7

100-41-4

127-18-4

108-88-3

1330-20-7

95-50-1

56-55-3

50-32-8

205-99-2

191-24-2

117-81-7

218-01-9

206-44-0

193-39-5

8501 8

129-00-0

60-57-1

5103-74-2

120-36-5

93-65-2

87-86-5

1336-36-3

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FDD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Mean
Concentration

(c)

5 90E-01

1 80E-01

5 80E+00

4 40E+00

2 90E 01

8 70E-01

8 OOE+01

3 40E-02

4 10E 02

4 60E-02

8 90E-02

4 20E-02

2 50E-01

6 70E-02

8 20E-02

3 20E-02

3 20E 02

7 80E-02

1 40E-03

3 30E-04

1 10E-02

4 30E+01

6 10E-02

7 09E+02

Maximum
Detected

Concentration
(d)

590E-01

1 80E-01

5 80E+00

4 40E+00

2 90E-01

8 70E-01

8 OOE+01

3 40E-02

4 10E-02

4 60E-02

8 90E-02

4 20E-02

2 50E-01

670E-02

8 20E-02

3 20E-02

3 20E-02

7 80E-02

1 40E-03

3 30E-04

1 10E-02

4 30E+01

6 10E-02

7 09E+02

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Bac (ground
Concentration

(e)

NA

NA

NA

1 C7E-03

8 eOE-04

NA

1C1E-03

NA

2 76E-01

4C6E-01

366E01

4 14E-01

3J3E-01

2 £'9E 01

4 fOE-01

NA

3C1E-01

4 SOE-01

1 13E-02

411E-02

1 14E-01

3 60E+00

4 f 7E-03

1 65E 01

Is Max
Concentration
> Background?

-

-

-

Yes

Yes

--

Yes

-

No

No

No

No

No

No

No

-

No

No

No

No

No

Yes

Yes

Yes

Surface Soil
Screening
Level (f)

1 30E+00

1 20E+02

5 30E+01

2 OOE+01

3 40E+00

2 20E+02

9 OOE+01

4 10E+02

2 1 OE+00

2 10E-01

2 1 OE+00

290E+03

1 20E+02

2 10E+02

2 20E+03

2 10E+00

2 40E+04

2 90E+03

1 10E-01

6 50F+00

4 92E+02

6 20E+01

9 OOE+00

1 OOE+00

Is Max
Concentratlor

> Screening
Value? (g)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

COPC?
(h)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

Reason

'/'Screening Level

'/•Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/•Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

^Screening Level

August 31,2003

ision 0



TABLE B-3

SURFACE SOIL SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 5 of 24

Constituent CAS Units
FOD
(a)

% FOD
(b)

Mean
Concentration

(c)

Maximum
Detected

Concentration
(d)

Essential
Nutrient?

Background
Concentration

(e)

Is Max
Concentration
> Background?

Surface Soli
Screening
Level (f)

Is Max
Concentration
> Screening
Value? (g)

COPC?
(h) Reason

Dloxln

2.3,7,8-TCDD-TEQ 1746-01-6 | mg/kg 1 1 1 100 5 08E-02 5 08E-02 No 1 69E-05 Yes 1 OOE-03 Yes Yes >Screenlng Level

Metals

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Silver

Sodium

Vanadium

Zinc

7429-90-5

7440-36-0

7440-38-2

7440-39-3

7440-41-7

744<M3-9

7440-70-2

7440-47-3

7440-48-4

7440-50-8

7439-89-6

7439-92-1

7439-95-4

7439-96-5

7439-97-6

7440-02-0

7440-09-7

7440-22-4

7440-23-5

7440-62-2

7440-66-6

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

5 20E+03

8 1 0E-01

1 10E+01

340E+02

3 90E-01

1 70E+01

4 90E+03

1 60E+01

5 90E+00

2 70E+02

1 10E+04

1 30E+02

2 30E+03

4 20E+02

4 30E+01

2 80E+01

7 20E+02

2 90E+00

9 60E+01

1 90E+01

940E+02

5 20E+03

8 10E-01

1 10E+01

3 40E+02

3 90E-01

1 70E+01

4 90E+03

1 60E+01

5 90E+00

2 70E+02

1 10E+04

1 30E+02

2 30E+03

4 20E+02

4 30E+01

2 80E+01

7 20E+02

2 90E+00

9 60E+01

1 90E+01

940E+02

No

No

No

No

No

No

Yes

No

No

No

Yes

No

Yes
No
No

No

Yes
No

Yes

No

No

1 38E+04

2 33E+00

1 24E+01

3 07E+02

9C2E-01

3 34E+00

9 74E+04

2 21E+01

9 40E+00

8 58E+01

2 33E+04

1 30E+02

1 23E+04

5 52E+02

1 C4E-01

3 30E+01

3 01E+03

9 £ OE-01

1 58E+02

389E+01

3 90E+02

No

No

No

Yes

No

Yes

No

No

No

Yes

No

No

No

No

Yes

No

No

Yes

No

No

Yes

9 20E+04

4 10E+01

1 60E+00

6 70E+03

1 90E+02

4 50E+01

NA

4 50E+02

1 30E+03

4 10E+03

3 10E+04

7 50E+02

NA

1 90E+03

3 10E+01

2 OOE+03

NA

5 10E+02

NA

7 20E+02

3 10E+04

No

No

Yes

No

No

No

-

No

No

No

No

No

-

No

Yes

No

-
No

-

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

No

No

No

'/'Screening Level

'/'Screening Level

</=BKG

'/'Screening Level

'/'Screening Level

'/'Screening Level

EN

'/'Screening Level

'/'Screening Level

'/'Screening Level

EN

'/'Screening Level

EN

'/'Screening Level

>Screening Level

'/'Screening Level

EN

'/'Screening Level

EN

'/'Screening Level

'/'Screening Level
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TABLE B-3

SURFACE SOIL SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 6 of 24

Constituent

Site P

VOCs

2-Butanone (MEK)

4-Methyl-2-pentanone (MIBK)

Benzene

Carbon Disulfide

Chtorobenzene

Ethylbanzene

Methyl N-Butyl Ketone

Styrene (Monomer)

Tetrachloroethene

Toluene

Trlchloroethylene

Xylenes, Total

SVOCs

Acenaphthene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,l)perylene

Benzo(k)fluoranthene

bls(2-Ethylhexyl)phthalate

Carbazote

Chrysene

Dibenzo(a,h)anlhracene

Dibenzofuran

Fluoranthene

Fluorene

lndeno(1 ,2,3-cd)pyrene

CAS

78-93-3

108-10-1

71-43-2

75-15-0

108-90-7

100-41-4

591-78-6

100-42-5

127-18-4

108-88-3

79-01-6

1330-20-7

83-32-9

120-12-7

56-55-3

50-32-8

205-99-2

191-24-2

207-08-9

117-81-7

86-74-8

218-01-9

53-70-3

132-64-9

20^44-0

86-73-7

193-39-5

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

FOD
(a)

1 1 4

2 3 4

2 4 4

2 2 4

1 2 4

2 2 4

1 1 4

1 1 4

3 4 4

1 4 4

2 2 4

1 1 4

1 1 4

1 3 4

2 3 4

2 3 4

2 3 4

2 3 4

2 3 4

3 3 4

1 1 4

2 3 4

2 2 4

1 1 4

2 4 4

1 1 4

2 3 4

% FOD

(b)

100

67

50

100

50

100

100

100

75

25

100

100

100

33

67

67

67

67

67

100

100

67

100

100

50

100

67

Mean
Concentration

(c)

7 1 0E-03

1 87E-02

5 37E-03

1 40E-03

3 78E-03

1 33E-03

5 90E-03

3 40E-04

3 94E-03

1 18E 02

1 15E-03

9 70E-04

7 50E-02

2 08E-01

3 OOE-01

301E-01

301E-01

1 94E-01

2 63E-01

4 03E-02

7 30E-02

331E-01

8 45E-02

2 90E-02

7 08E-01

6 50E-02

1 65E-01

Maximum
Detected

Concentration
(d)

7 1 0E-03

2 10E-02

940E-03

1 40E-03

4 OOE-03

2 40E-03

5 90E-03

3 40E-04

6 OOE-03

3 20E-02

1 50E-03

9 70E-04

7 50E-02

2 30E-01

6 80E-01

6 70E-01

6 80E-01

3 20E-01

5 70E-01

5 OOE-02

7 30E-02

7 70E-01

1 1 0E-01

2 90E-02

1 70E+00

6 50E-02

240E-01

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concsntratlon

(•)

NA

NA

NA

NA

NA

1 C7E-03

NA

4 *7E-03

8 f-OE-04

NA

NA

1 f 1E-03

4;OE-02

1 i OE-01

256E-01

4 C6E-01

3f6E-01

4 14E-01

2 6i3E-01

3J3E-01

NA

2P9E-01

1 iOE-01

NA

4 ME-01

NA

NA

Is Max
Concentration
> Background?

--

-

-

--

--

Yes

-

No

Yes

-

-

No

Yes

Yes

Yes

Yes

Yes

No

Yes

No

-

Yes

No

-

Yes

-

-

Surface Soil
Screening

Level (f)

2 70E+03

2 80E+02

1 30E+00

1 20E+02

5 30E+01

2 OOE+01

2 70E+03

1 80E+03

3 40E+00

2 20E+02

1 10E-01

9 OOE+01

2 90E+03

2 40E+04

2 10E+00

2 10E-01

2 10E+00

2 90E+03

2 10E+01

1 20E+02

8 60E+01

2 10E+02

2 1 0E-01

3 10E+02

2 20E+03

2 60E+03

210E+00

Is Max
Concentratlor
> Screening
Value? (g)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

No

No

No

No

No

No

No

No

COPC?
(h)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

No

No

No

No

No

No

No

No

Reason

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

>Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level
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SURFACE SOIL SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 7 of 24

Constituent

Phenamhrene

Phenol

Pyrene

Pesticide

4,4'-DDE

4,4'-DDT

alpha-Chlordane

Dleldrin

Endosulfan Sulfate

Endrin Aldehyde

Endnn Ketone

Heptachlor Epoxide

Herbicide

2,4,5-T

2,4-D

Dichlorprop

MCPP

Pentachlorophenol

PCBs

Total PCBs

Dioxln

2.3,7,8-TCDD-TEQ

Metals

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

CAS

85-01-8

108-95-2

129-00-0

72-55-9

50-29-3

5103-71-9

60-57-1

1031-07-8

7421-93-4

53494-70-5

1024-57-3

93-76-5

94-75-7

120-36-5

93-65-2

87-86-5

1336-36-3

1746-01-6

7429-90-5

7440-36-0

7440-38-2

7440-39-3

7440-41-7

7440-43-9

7440-70-2

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

FOD
(a)

2 4 4

1 3 4

2 4 4

1 1 4

4 4 4

2 3 4

2 2 4

1 3 4

1 4 4

1 2 4

1 3 4

1 1 4

2 4 4

3 3 4

2 4 4

4 4 4

3 4 4

3 4 4

4 4 4

3 4 4

4 4 4

4 4 4

4 4 4

4 4 4

4 4 4

% FOD
(b)

50

33

50

100

100

67

100

33

25

50

33

100

50

100

50

100

75

75

100

75

100

100

100

100

100

Mean
Concentration

(c)

5 53E-01

2 52E-01

7 35E-01

3 OOE-03

2 84E-01

9 67E-03

2 50E-03

1 88E-02

503E-02

5 88E-03

8 52E-03

1 40E-03

606E-03

4 37E-03

134E+00

1 26E-02

1 78E+00

7 90E-05

4 80E+03

9 33E-01

1 41E+01

1 16E+02

1 14E+00

1 66E+00

2 32E+04

Maximum
Detected

Concentration
(d)

1 1 0E+00

3 60E-01

1 80E+00

3 OOE-03

1 10E+00

1 80E-02

3 OOE-03

3 60E-02

1 40E-01

9 70E-03

1 50E-02

1 40E-03

1 OOE-02

9 50E-03

2 30E+00

2 80E-02

7 02E+00

2 59E-04

6 OOE+03

1 60E+00

2 60E+01

1 80E+02

1 80E+00

3 OOE+00

7 OOE+04

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

Background
Concentration

(e)

3?1E-01

NA

4 JOE-01

1 23E-02

4 C4E-02

6 15E-03

1 13E-02

1 61E-03

5 G8E-03

NA

1 05E-02

NA

9 &6E-03

1 '4E-01

3 60E+00

4 67E-03

1 F.5E-01

1 f 9E-05

1 38E+04

2 33E+00

1 24E+01

3 C7E+02

9 02E-01

3 34E+00

9 74E+04

Is Max
Concentration
> Background?

Yes

--

Yes

No

Yes

Yes

No

Yes

Yes

-

Yes

-

Yes

No

No

Yes

Yes

Yes

No

No

Yes

No

Yes

No

No

Surface Soil
Screening

Level (f)

2 40E+04

3 70E+04

2 90E+03

7 OOE+00

7 OOE+00

6 50E+00

1 10E-01

3 70E+02

1 80E+01

1 80E+01

1 90E-01

6 20E+02

7 70E+02

4 92E+02

6 20E+01

9 OOE+00

1 OOE+00

1 OOE-03

9 20E+04

4 10E+01

1 60E+00

6 70E+03

1 90E+02

4 50E+01

NA

Is Max
Concentratlor
> Screening
Value? (g)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

Yes

No

No

No

-

COPC?
(h)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

Yes

No

No

No

No

Reason

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/•Screening Level

'/'Screening Level

'/'Screening Level

'/•Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

>Screening Level

'/'Screening Level

'/•Screening Level

'/'Screening Level

>Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

EN
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SURFACE SOIL SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
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Constituent

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

CAS

7440-47-3

7440-48-4

7440-50-8

7439-89-6

7439-92-1

7439-95-4

7439-96-5

7439-97-6

7440-02-0

7440-09-7

7782-49-2

7440-22-4

7440-23-5

7440-28-0

7440-62-2

7440-66-6

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

FOD
(a)

4 4 4

4 4 4

4 4 4

4 4 4

4 4 4

4 4 4

4 4 4

4 4 4

4 4 4

4 4 4

2 4 4

3 3 4

3 4 4

1 4 4

4 4 4

4 4 4

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

50

100

75

25

100

100

Mean
Concentration

(c)

1 55E+01

9 13E+00

4 88E+01

988E+03

7 90E+01

3 36E+03

2 15E+02

1 15E-01

2 75E+01

9 08E+02

241E+00

1 93E-01

1 78E+02

7 06E-01

290E+01

2 16E+02

Maximum
Detected

Concentration
(d)

1 90E+01

1 30E+01

6 40E+01

1 20E+04

1 70E+02

7 90E+03

3 90E+02

2 30E-01

4 70E+01

1 40E+03

7 OOE+00

2 30E-01

2 60E+02

1 30E+00

4 40E+01

3 90E+02

Essential
Nutrient?

No

No

No

Yes

No

Yes

No
No

No

Yes

No

No

Yes
No
No
No

Background
Concentration

(•)

2 21E+01

9 4 OE+00

8 58E+01

2 33E+04

1 30E+02

1 23E+04

5 52E+02

1 34E-01

3 30E+01

301E+03

1 08E+00

9EOE01

1 58E+02

NA

3 89E+01

3 90E+02

Is Max
Concentration
> Background?

No

Yes

No

No

Yes

No

No

Yes

Yes

No

Yes

No

Yes

-

Yes

No

Surface Soil
Screening

Level (f)

4 50E+02

1 30E+03

4 10E+03

3 10E+04

7 50E+02

NA

1 90E+03

3 10E+01

2 OOE+03

NA

5 10E+02

5 10E+02

NA

6 70E+00

7 20E+02

3 10E+04

Is Max
Concentrator
> Screening
Value? (g)

No

No

No

No

No

-

No

No

No

-

No

No

--

No

No

No

COPC?
(h)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

'/•Screening Level

'/•Screening Level

'/'Screening Level

EN

'/'Screening Level

EN

'/'Screening Level

'/•Screening Level

'/•Screening Level

EN

'/'Screening Level

'/'Screening Level

EN

'/'Screening Level

'/'Screening Level

'/'Screening Level
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SURFACE SOIL SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
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Constituent

Site Q Central

VOCs

2-Butanone (MEK)

4-Methyl-2-pentanone (MIBK)

Acetone

Benzene

Carbon Disulfide

Chlorobenzene

Ethylbenzene

Tetrachloroelhene

Trlchloroethylene

Xylenes, Total

SVOCs

1.4-Dichlorobenzene

2-Methylnaphthalene

3-Methylphenol/4-Methylphenol

Acenaphthene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,l)perylene

Benzo(k)fluoranthene

Benzyl Butyl Phthalate

bis(2-Ethylhexyl)phthalate

Carbazote

Chrysene

Dl-n-butylphlhalate

Dlbenzo(a,h)anthracene

Dlbenzofuran

CAS

78-93-3

108-10-1

67-64-1

71-43-2

75-150

108-90-7

100-41-4

127-18-4

79-01-6

1330-20-7

10&46-7

91-57-6

106-44-5

83-32-9

120-12-7

56-55-3

50-32-8

205-99-2

191-24-2

207-08-9

85-68-7

117-81-7

86-74-8

218-01-9

84-74-2

53-70-3

132-64-9

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

FOD
(a)

3 3 3

1 1 3

3 3 3

1 3 3

3 3 3

3 3 3

3 3 3

3 3 3

3 3 3

3 3 3

3 3 3

2 2 3

1 1 3

3 3 3

3 3 3

3 3 3

3 3 3

3 3 3

2 3 3

3 3 3

2 3 3

3 3 3

1 1 3

3 3 3

1 3 3

2 2 3

3 3 3

% FOD
(b)

100

100

100

33

100

100

100

100

100

100

100

100

100

100

100

100

100

100

67

100

67

100

100

100

33

100

100

Mean
Concentration

(c)

1 34E-02

1 02E-02

1 92E-01

4 68E-03

2 52E-03

4 46E-02

1 19E-02

1 42E-03

8 37E-04

5 95E-02

1 62E-01

520E-02

6 60E-02

4 17E-02

9 90E-02

3 22E-01

3 28E-01

4 02E-01

1 97E-01

3 13E-01

1 41E-01

4 74E-01

6 50E-02

393E-01

2 07E-01

6 35E-02

3 70E 02

Maximum
Detected

Concentration
(d)

2 45E-02

1 02E-02

4 85E-01

7 85E-03

5 40E-03

1 31E-01

3 50E-02

3 40E-03

1 OOE-03

1 75E-01

3 OOE-01

6 90E-02

6 60E-02

5 30E-02

1 30E-01

4 25E-01

4 05E-01

4 95E-01

2 30E-01

3 70E-01

2 20E-01

1 22E+00

6 50E-02

5 70E-01

2 40E-01

7 20E-02

4 60E-02

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(e)

NA

NA

NA

NA

NA

NA

1 07E-03

8 80E-04

NA

1 61E-03

NA

NA

NA

4 20E-02

1 20E-01

2 76E-01

4 06E-01

3 66E-01

4 14E-01

2 83E-01

NA

3 53E 01

NA

2 99E-01

NA

1 20E-01

NA

Is Max
Concentration
> Background?

-

-

-

-

-

-

Yes

Yes

-

Yes

-

--

-

Yes

Yes

Yes

No

Yes

No

Yes

-

Yes

--

Yes

-

No

--

Surface Soil
Screening
Level (f)

2 70E+03

2 80E+02

6 OOE+02

1 30E+00

1 20E+02

5 30E+01

2 OOE+01

3 40E+00

1 10E-01

9 OOE+01

790E+00

1 90E+01

3 10E+02

2 90E+03

2 40E+04

2 10E+00

2 10E-01

2 1 OE+00

2 90E+03

2 10E+01

1 20E+04

1 20E+02

8 60E+01

2 10E+02

6 20E+03

21 OE-01

3 10E+02

Is Max
Concentratlor
> Screening
Value? (g)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

No

No

No

No

No

No

No

COPC?
(h)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

'/'Screening Level

'/'Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/'Screening Level

'/'Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/'Screening Level

'/•Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

</=BKG

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

August 31, 2003

Revision 0



TABLE B-3

SURFACE SOIL SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 10 of 24

Constituent

Fluoranthene

Fluorene

rlexachlorobenzene

lndeno(1 ,2,3-cd)pyrene

Naphthalene

Phenanthrene

Pyrene

Pesticide

4,4'-DDD

4,4'-DDT

AkJrin

alpha-BHC

alpha-Chlordane

Dleldnn

Endosulfan Sullate

Endrin Ketone

Herbicide

2,4,5-T

2,4-D

2,4-DB

Pentachlorophenol

PCBs

Total PCBs

Dloxln

2,3,7,8-TCDD-TEQ

Metals

Aluminum

Antimony

Arsenic

Barium

CAS

206-44-0

86-73-7

118-74-1

193-39-5

91-20-3

85-01-8

129-00-0

72-54-8

50-29-3

309-00-2

31984-6

5103-71-9

60-57-1

1031-07-8

53494-70-5

93-76-5

94-75-7

94-82-6

87-86-5

1336-36-3

1746-01-6

7429-90-5

7440-36-0

7440-38-2

7440-39-3

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

FOD
(a)

3 3 3

3 3 3

1 1 3

3 3 3

2 2 3

3 3 3

3 3 3

1 3 3

1 3 3

1 2 3

1 3 3

1 3 3

2 3 3

1 2 3

1 1 3

1 1 3

1 1 3

1 2 3

3 3 3

3 3 3

3 3 3

3 3 3

3 3 3

3 3 3

3 3 3

% FOD
(b)

100

100

100

100

100

100

100

33

33

50

33

33

67

50

100

100

100

50

100

100

100

100

100

100

100

Mean
Concentration

(c)

6 78E-01

4 87E-02

2 90E-02

1 18E-01

5 50E-02

4 60E-01

7 87E-01

8 53E-03

3 67E-02

1 98E-03

211E02

2 25E-03

1 89E-02

2 20E-03

1 1 0E-03

3 55E-03

4 70E-03

1 2SE-02

7 95E-01

1 08E+00

1 14E-03

4 42E+03

2 03E+00

7 30E+00

1 94E+02

Maximum
Detected

Concentration
(d)

1 08E+00

6 40E-02

2 90E-02

1 45E-01

6 40E-02

6 40E-01

1 19E+00

2 OOE-02

1 05E-01

2 1 0E-03

6 05E-02

3 85E-03

4 80E-02

2 40E-03

1 1 0E-03

3 55E-03

4 70E-03

2 OOE-02

2 30E+00

2 57E+00

331E-03

5 20E+03

3 25E+00

1 30E+01

3 80E+02

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(•)

4 J-OE-01

NA

NA

NA

NA

3C1E-01

4 : OE-01

7 04E-03

4 (14E-02

3 56E-03

4 S6E 02

615E-03

1 13E-02

1 61E-03

NA

NA

9 ?«E 03

NA

4 67E-03

1 f5E-01

1 69E 05

1 38E+04

2 33E+00

1 24E+01

3 07E+02

Is Max
Concentration
> Background?

Yes

-

-

-

-•

Yes

Yes

Yes

Yes

No

Yes

No

Yes

Yes

-

-

No

Yes

Yes

Yes

No

Yes

Yes

Yes

Surface Soil
Screening

Level (f)

2 20E+03

2 60E+03

1 10E+00

2 10E+00

1 90E+01

2 40E+04

2 90E+03

1 OOE+01

7 OOE+00

1 OOE-01

3 60E-01

6 50E+00

1 10E-01

3 70E+02

1 80E+01

6 20E+02

7 70E+02

4 90E+02

9 OOE+00

1 OOE+00

1 OOE-03

9 20E+04

4 10E+01

1 60E+00

6 70E+03

Is Max
Concentrator
> Screening
Value? (g)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

Yes

No

No

Yes

No

COPC?
(h)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

Yes

No

No

Yes

No

Reason

'/•Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/•Screening Level

'/'Screening Level

>Screenlng Level

>Screenlng Level

'/'Screening Level

'/'Screening Level

>Screening Level

'/'Screening Level
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TABLE B-3

SURFACE SOIL SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 11 of 24

Constituent

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Silver

Sodium

Vanadium

Zinc

CAS

7440-41-7

744043-9

7440-70-2

7440-47-3

7440-48-4

7440-50-8

7439-89-6

7439-92-1

7439-95-4

7439-96-5

7439-97-6

7440-02-0

7440-09-7

7440-22-4

7440-23-5

7440-62-2

7440-66-6

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

FOD
(a)

3 3 3

3 3 3

3 3 3

3 3 3

3 3 3

3 3 3

3 3 3

3 3 3

3 3 3

3 3 3

3 3 3

3 3 3

3 3 3

3 3 3

3 3 3

3 3 3

3 3 3

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Mean
Concentration

(c)

3 77E-01

1 43E+00

1 76E+05

1 43E+01

3 35E+00

3 82E+01

1 03E+04

1 62E+02

106E+04

1 87E+02

1 50E-01

1 15E+01

1 OOE+03

1 42E-01

3 32E+02

1 72E+01

5 OOE+02

Maximum
Detected

Concentration
(d)

6 40E-01

2 OOE+00

2 40E+05

2 OOE+01

5 OOE+00

5 40E+01

1 60E+04

3 60E+02

1 70E+04

2 40E+02

2 70E-01

1 40E+01

1 10E+03

1 75E-01

385E+02

2 05E+01

1 06E+03

Essential
Nutrient?

No

No

Yes

No

No

No

Yes

No

Yes

No

No

No

Yes

No

Yes

No

No

Background
Concentration

(•)

9 C2E-01

334E+00

9 74E+04

221E+01

9 40E+00

8 58E+01

2 33E+04

1 30E+02

1 23E+04

5 52E+02

1 34E-01

3 30E+01

301E+03

9 80E-01

1 58E+02

3 89E+01

3 90E+02

Is Max
Concentration
> Background?

No

No

Yes

No

No

No

No

Yes

Yes

No

Yes

No

No

No

Yes

No

Yes

Surface Soil
Screening
Level (f)

1 90E+02

4 50E+01

NA

4 50E+02

1 30E+03

4 10E+03

3 10E+04

7 50E+02

NA

1 90E+03

3 10E+01

2 OOE+03

NA

5 10E+02

NA

7 20E+02

3 10E+04

Is Max
Concentration
> Screening
Value? (g)

No

No

-

No

No

No

No

No

-

No

No

No

-

No

-

No

No

COPC?
(h)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

'/'Screening Level

'/'Screening Level

EN

'/'Screening Level

'/'Screening Level

'/'Screening Level

EN

'/'Screening Level

EN

'/•Screening Level

'/•Screening Level

'/'Screening Level

EN

'/'Screening Level

EN

'/•Screening Level

'/•Screening Level

August 31 2003

Revision 0



TABLE B-3

SURFACE SOIL SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 12 of 24

Constituent

Sit* Q North

VOCs

2-Butanone (MEK)

Acetone

Benzene

Carbon Dlsulfide

Chlorobenzene

Ethylbenzene

Methyl N-Butyl Ketone

Tetrachloroethene

Trichloroethylene

Xylenes, Total

SVOCs

1,4-Dichlorobenzene

2,4-Dichlorophenol

2-Methylnaphthalene

Acenaphthene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzyl Butyl Phthalate

bls(2-Ethylhexyl)phthalate

Carbazole

Chrysene

Dibenzo(a.h)anlhracene

Dlbenzofuran

Fluoranthene

CAS

78-93-3

67-64-1

71-43-2

75-15-0

108-90-7

100-41-4

591-78-6

127-18-4

79-01-6

1330-20-7

106-46-7

120-83-2

91-57-6

83-32-9

120-12-7

56-55-3

50-32-8

205-99-2

191-24-2

207-08-9

85-68-7

117-81-7

86-74-8

218-01-9

53-70-3

132-64-9

206-44-0

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

FOD
(a)

1 1 5

1 1 5

1 1 5

2 2 5

1 1 5

2 2 5

1 1 5

4 4 5

4 4 5

4 4 5

2 4 5

1 5 5

4 4 5

4 5 5

4 5 5

5 5 5

5 5 5

5 5 5

5 5 5

5 5 5

1 1 5

4 4 5

3 4 5

5 5 5

4 5 5

3 3 5

5 5 5

% FOD

(b)

100

100

100

100

100

100

100

100

100

100

50

20

100

80

80

100

100

100

100

100

100

100

75

100

80

100

100

Mean
Concentration

(c)

1 50E-03

2 30E-02

7 60E-04

1 82E 03

5 20E-04

2 65E-04

3 1 0E-03

1 79E-03

9 75E-04

1 26E-03

2 95E 01

3 51E-01

1 01E-01

1 65E-01

391E-01

1 20E+00

1 24E+00

1 20E+00

6 90E-01

1 12E+00

3 30E-02

5 38E-02

1 88E-01

1 33E+00

2 12E-01

1 23E-01

2 06E+00

Maximum
Detected

Concentration
(d)

1 50E-03

2 30E-02

7 60E-04

2 80E-03

5 20E-04

3 40E-04

3 1 0E-03

2 80E-03

1 50E-03

2 20E-03

6 30E-01

1 OOE+00

2 40E-01

2 OOE-01

6 1 0E-01

1 70E+00

1 80E+00

1 80E+00

1 10E+00

1 90E+00

3 30E-02

7 90E-02

2 80E-01

1 80E+00

3 70E-01

1 80E-01

3 80E+00

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(•)

NA

NA

NA

NA

NA

1 C7E-03

NA

8 80E-04

NA

1 eiE-03

NA

NA

NA

420E-02

1 20E-01

2 76E-01

4 06E-01

3 66E-01

4 14E-01

2 83E-01

NA

3 E3E-01

NA

2 S9E-01

1 20E-01

NA

4 EOE-01

Is Max
Concentration
> Background?

-

-

-

--

-

No

-

Yes

--

Yes

-

-

-

Yes

Yes

Yes

Yes

Yes

Yes

Yes

-

No

--

Yes

Yes

-
Yes

Surface Soil
Screening

Level (f)

2 70E+03

6 OOE+02

1 30E+00

1 20E+02

5 30E+01

2 OOE+01

2 70E+03

3 40E+00

1 10E-01

9 OOE+01

7 90E+00

1 80E+02

1 90E+01

2 90E+03

2 40E+04

2 10E+00

2 10E-01

2 10E+00

2 90E+03

2 10E+01

1 20E+04

1 20E+02

8 60E+01

2 10E+02

2 10E-01

3 10E+02

2 20E+03

Is Max
Concentration
> Screening
Value? (g)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

No

No

No

No

Yes

No

No

COPC?
(h)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

No

No

No

No

Yes

No

No

Reason

'/'Screening Level

'/'Screening Level

'/•Screening Level

'/'Screening Level

'/'Screening Level

'/•Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/•Screening Level

'/'Screening Level

>Screening Level

'/'Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/'Screening Level

'/•Screening Level

'/•Screening Level

>Screenlng Level

'/'Screening Level

'/•Screening Level
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TABLE B-3

SURFACE SOIL SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 13 of 24

Constituent

Fluorene

Hexachtorobenzene

lndeno(1 ,2,3-cd)pyrene

Naphthalene

Phenanthrene

Pyrene

Pesticide

4,4'-DDD

4,4'-DDE

4,4'-DDT

alpha-Chlordane

beta-BHC

Dleldrin

Endosulfan II

Endrin

Endrin Aldehyde

Endrin Ketone

gamma-BHC (Llndane)

gamma-Chtordane

Heptachlor

Heptachlor Epoxide

Herbicide

2,4,5-T

2,4-D

MCPP

Pentachlorophenol

PCBs

Total PCBs

Dloxln

2,3,7,8-TCDD-TEQ

CAS

86-73-7

118-74-1

193-39-5

91-20-3

85-01-8

129-00-0

72-54-8

72-55-9

50-29-3

5103-71-9

319-85-7

60-57-1

33213-65-9

72-20-8

7421-93-4

53494-70-5

58-89-9

5103-74-2

76-44-8

1024-57-3

93-76-5

94-75-7

93-65-2

87-86-5

1336-36-3

1746-01-6

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

FOD
(a)

3 4 5

1 1 5

5 5 5

3 4 5

5 5 5

5 5 5

2 5 5

2 3 5

3 5 5

3 3 5

2 5 5

3 5 5

1 5 5

2 5 5

1 1 5

2 4 5

1 5 5

3 5 5

2 5 5

1 3 5

2 2 5

3 5 5

2 5 5

5 5 5

5 5 5

4 5 5

% FOD

(b)

75

100

100

75

100

100

40

67

60

100

40

60

20

40

100

50

20

60

40

33

100

60

40

100

100

80

Mean
Concentration

(c)

1 62E-01

3 OOE-02

5 56E-01

1 48E-01

1 65E+00

2 29E+00

1 81E-02

3 37E-02

9 18E-02

6 92E-02

9 22E-03

2 18E-02

667E-03

5 95E-03

1 60E-03

4 OOE-03

3 1 0E-03

4 72E-02

4 17E-03

2 55E-03

2 05E-03

561E-03

962E-01

1 34E-01

5 73E-01

1 37E-04

Maximum
Detected

Concentration
(d)

2 10E-01

3 OOE-02

1 OOE+00

2 60E-01

2 70E+00

3 80E+00

3 90E-02

5 OOE-02

2 60E-01

2 OOE-01

4 OOE-02

7 70E-02

1 40E-02

1 80E-02

1 60E-03

6 10E-03

5 70E-03

2 10E-01

1 10E-02

3 80E-03

2 10E-03

8 90E-03

1 20E+00

4 20E-01

1 87E+00

6 03E-04

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(e)

NA

NA

NA

NA

331E-01

4 C OE-01

7 C4E-03

1 J3E-02

4 C4E-02

6 15E-03

NA

1 13E-02

1 16E-03

5 C2E-03

5C8E-03

NA

NA

411E-02

312E-02

1 C5E-02

NA

9 66E-03

3 60E+00

4J7E-03

1 E5E-01

1 C9E-05

Is Max
Concentration
> Background?

-

-

-

-

Yes

Yes

Yes

Yes

Yes

Yes

--

Yes
Yes

Yes
No

--

-
Yes
No

No

--
No
No

Yes

Yes

Yes

Surface Soli
Screening

Level (0

2 60E+03

1 10E+00

2 10E+00

1 90E+01

2 40E+04

2 90E+03

1 OOE+01

7 OOE+00

7 OOE+00

6 50E+00

1 30E+00

1 10E-01

3 70E+02

1 80E+01

1 80E+01

1 80E+01

1 70E+00

6 50E+00

3 80E-01

1 90E-01

6 20E+02

7 70E+02

6 20E+01

9 OOE+00

1 OOE+00

1 OOE-03

Is Max
Concentration
> Screening
Value? (g)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

COPC?
(h)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

Reason

'/•Screening Level

'/•Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/•Screening Level

'/'Screening Level

'/•Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/•Screening Level

'/'Screening Level

'/•Screening Level

'/•Screening Level

'/'Screening Level

'/'Screening Level

>Screemng Level

'/•Screening Level
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TABLE B-3

SURFACE SOIL SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
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Constituent

Matals

Aluminum

Antimony

Arsenic

Barium

3eiyllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Vanadium

Zinc

CAS

7429-90-5

7440-36-0

7440-38-2

7440-39-3

7440-41-7

7440-43-9

7440-70-2

7440-47-3

7440-48-4

7440-50-8

7439-89-6

7439-92-1

7439-95-4

7439-96-5

7439-97-6

7440-02-0

7440-09-7

7782-49-2

7440-22-4

7440-23-5

7440-62-2

7440-66-6

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

FOD
(a)

5 5 5

4 5 5

5 5 5

5 5 5

5 5 5

5 5 5

5 5 5

5 5 5

5 5 5

5 5 5

5 5 5

4 4 5

5 5 5

5 5 5

5 5 5

5 5 5

5 5 5

1 5 5

2 5 5

4 5 5

5 5 5

5 5 5

% FOD
(b)

100

80

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

20

40

80

100

100

Mean
Concentration

(c)

4 18E+03

9 54E-01

692E+00

6 43E+02

5 68E-01

201E+01

844E+04

1 30E+01

7 80E+00

7 12E+01

1 38E+04

1 10E+02

5 49E+03

3 32E+02

1 45E-01

1 79E+01

8 84E+02

5 69E-01

1 42E+00

2 69E+02

1 65E+01

1 88E+03

Maximum
Detected

Concentration
(d)

1 10E+04

1 60E+00

1 10E+01

2 90E+03

9 50E-01

9 20E+01

2 30E+05

2 OOE+01

1 60E+01

2 30E+02

2 40E+04

2 70E+02

9 70E+03

5 30E+02

4 OOE-01

3 10E+01

2 30E+03

7 10E-01

5 20E+00

5 60E+02

2 80E+01

8 OOE+03

Essential
Nutrient?

No

No

No

No

No

No

Yes

No

No

No

Yes

No

Yes

No

No

No

Yes

No

No

Yes

No

No

Background
Concentration

(•)

1 38E+04

2 33E+00

1 24E+01

3 07E+02

9C2E-01

3 34E+00

9 74E+04

221E+01

940E+00

8 58E+01

2 33E+04

1 3QE+02

1 23E+04

5 52E+02

1 C4E-01

3 30E+01

3C1E+03

1 08E+00

9 S OE-01

1 58E+02

3 89E+01

3 90E+02

Is Max
Concentration
> Background?

No

No

No

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

No

No

Yes

No

No

No

Yes

Yes

No

Yes

Surface Soil
Screening
Level (f)

9 20E+04

4 10E+01

160E+00

6 70E+03

1 90E+02

4 50E+01

NA

4 50E+02

1 30E+03

4 10E+03

3 10E+04

7 50E+02

NA

1 90E+03

3 10E+01

2 OOE+03

NA

5 10E+02

5 10E+02

NA

7 20E+02

3 10E+04

Is Max
Concentration
> Screening
Value? (g)

No

No

Yes

No

No

Yes

-

No

No

No

No

No

-

No

No

No

-

No

No

-

No

No

COPC?
(h)

No

No

No

No

No

Yes

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

'/'Screening Level

'/•Screening Level

</=BKG

'/•Screening Level

'/'Screening Level

>Screenlng Level

EN

'/'Screening Level

'/'Screening Level

'/•Screening Level

EN

'/'Screening Level

EN

'/•Screening Level

'/'Screening Level

'/•Screening Level

EN

'/'Screening Level

'/'Screening Level

EN

'/'Screening Level

'/'Screening Level
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TABLE B-3

SURFACE SOIL SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 15 of 24

Constituent

Site Q South

VOCs

2-Butanone (MEK)

4-Methyl-2-pentanone (MIBK)

Acetone

Benzene

Carbon Disulfide

Chtorobenzene

Chloroform

Dichloromethane

Ethylbenzene

Methyl N-Butyl Ketone

Tetrachloroethene

Toluene

Trlchloroethyfene

Xylenes, Total

SVOCs

1,2-Dichlorobenzene

1 ,4-Dlchlorobenzene

2-Methylnaphthalene

Acenaphthene

Anthracene

Benzo(a)anlhracene

Benzo(a)pyrene

Benzo(b)flLioranthene

Benzo(g,h,i)perytene

Benzo(k)fluoranthene

Benzyl Butyl Phthalate

bls(2-Ethylhexyl)phthalate

Carbazole

CAS

78-93-3

108-10-1

67-64-1

71-43-2

75-15-0

108-90-7

67-66-3

75-09-2

10CMM

591-78-6

127-18-4

108-88-3

79-01-6

1330-20-7

95-50-1

10&46-7

91-57-6

83-32-9

120-12-7

56-55-3

50-32-8

205-99-2

191-24-2

207-08-9

85-68-7

117-81-7

86-74-8

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

FOD
(a)

6 11 12

4 4 12

5 12 12

5 12 12

5 11 12

4 12 12

1 1 12

1 8 12

9 12 12

6 12 12

3 3 12

8 12 12

2 2 12

11 12 12

1 1 12

1 12 12

1 1 12

3 12 12

4 12 12

10 12 12

9 12 12

8 12 12

8 12 12

10 12 12

2 12 12

9 12 12

3 12 12

% FOD
(b)

55

100

42

42

45

33

100

13

75

50

100

67

100

92

100

8

100

25

33

83

75

67

67

83

17

75

25

Mean
Concentration

(c)

1 38E-02

6 06E-03

8 04E-02

3 09E-03

340E-03

4 77E-03

1 80E-03

3 23E-03

2 33E-03

5 29E-02

1 20E-03

4 42E-03

1 48E-03

1 48E-02

3 10E-02

2 20E-01

5 50E-02

1 81E-01

2 82E-01

557E-01

5 98E-01

7 26E-01

3 19E-01

393E-01

2 77E-01

9 28E-01

209E-01

Maximum
Detected

Concentration
(d)

2 40E-02

7 50E-03

2 60E-01

5 35E-03

4 80E-03

2 75E-02

1 80E-03

3 60E-03

1 30E-02

1 90E-01

2 1 0E-03

1 80E-02

1 70E-03

1 59E-01

3 10E-02

3 50E-01

5 50E-02

1 48E-01

8 OOE-01

2 52E+00

2 98E+00

3 30E+00

2 09E+00

2 50E+00

8 70E 01

860E+00

3 76E-01

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(0)

MA

tJA

IJA

NA

NA

NA

NA

NA

1 0 'E-03

NA

8 80E-04

NA

NA

16IE-03

NA

NA

NA

4 20E-02

1 20E-01

2 70E-01

4 Ol>E-01

3 60E-01

4 1-IE-01

28)E-01

NA

3 5 1E-01

UA

Is Max
Concentration
> Background?

--

-

-

-

-

-

--

-

Yas

-

Yes

-

-

Yes

•-

-

-

Yes
Yes

Yes

Yes
Yes

Yes

Yes

Yes

•-

Surface Soil
Screening

Level (f)

2 70E+03

2 80E+02

6 OOE+02

1.30E+00

1 20E+02

5 30E+01

1 20E+00

2 10E+01

2 OOE+01

2 70E+03

3 40E+00

2 20E+02

1 10E-01

9 OOE+01

4 10E+02

7 90E+00

1 90E+01

2 90E+03

2 40E+04

2 1 OE+00

2 10E-01

2 1 0E+00

2 90E+03

2 10E+01

1 20E+04

1 20E+02

8 60E+01

Is Max
Concentration
> Screening
Value? (g)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

Yes

Yes

No

No

No

No

No

COPC?
(h)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

Yes

Yes

No

No

No

No

No

Reason

'/'Screening Level

'/•Screening Level

'/'Screening Level

'/•Screening Level

'/•Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/•Screening Level

'/'Screening Level

'/•Screening Level

>Screenlng Level

>Screening Level

>Screenlng Level

'/•Screening Level

'/•Screening Level

'/'Screening Level

'/•Screening Level

'/'Screening Level
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SURFACE SOIL SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
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Constituent

Chrysene

Oi-n-butylphthalate

Dibenzo(a,h)anthracene

Dibenzofuran

Diethyl Phthalate

Fluoranthene

"luorene

lndeno(1 ,2,3-cd)pyrene

Naphthalene

Phenanthrene

Pyrene

Pesticide

4.4'-DDD

4,4'-DDE

4,4'-DDT

alpha-BHC

alpha-Chkxdane

beta-BHC

Dleldrin

Endosulfan II

Endosulfan Sulfate

Endrin

Endrin Aldehyde

Endrin Ketone

gamma-Chlordane

Heptachlor Epoxlde

Methoxychlor

Herbicide

2,4,5 T

2,4-D

CAS

218-01-9

84-74-2

53-70-3

132-64-9

84-66-2

206-440

86-73-7

193-39-5

91-20-3

85-01-8

129-00-0

72-54-8

72 55-9

50-29-3

319-84-6

5103-71-9

319-85-7

60-57-1

33213-65-9

1031-07-8

72-20-8

7421-93-4 j

53494-70-5

5103-74-2

1024-57-3

72-43-5

93-76-5

94-75-7

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

FOD
(a)

12 12 12

4 4 12

1 12 12

3 3 12

1 1 12

10 12 12

3 12 12

4 12 12

1 12 12

9 12 12

7 12 12

2 6 12

5 11 12

10 12 12

1 12 12

7 12 12

1 8 12

9 12 12

1 1 12

3 12 12

2 12 12

4 9 12

5 12 12

5 12 12

6 12 12

1 4 12

2 12 12

10 12 12

% FOD
(b)

100

100

8

100

100

83

25

33

8

75

58

33

45

83

8

58

13

75

100

25

17

44

42

42

50

25

17

83

Mean
Concentration

(c)

6 10E-01

8 23E-02

2 07E-01

4 53E-02

7 80E-02

1 OOE+00

1 79E-01

1 84E-01

2 19E-01

6 60E-01

1 08E+00

2 65E-03

6 10E-02

4 68E-01

2 10E-02

1 12E-02

2 86E-03

7 96E-02

1 25E-03

1 08E-02

2 72E-02

6 25E-03

1 98E-02

5 14E-02

1 36E-02

3 22E-02

5 27E-03

8 16E-03

Maximum
Detected

Concentration
(d)

2 85E+00

1 13E-01

1 83E-01

8 30E-02

7 80E-02

4 48E+00

1 68E-01

3 10E-01

3 30E-01

3 62E+00

4 95E+00

5 70E 03

5 65E 01

2 60E+00

1 85E-01

5 65E-02

1 10E-02

3 75E-01

1 25E-03

3 75E-02

1 70E-01

1 70E-02

1 1 0E-01

4 OOE-01

7 60E-02

9 20E-02

7 40E-03

1 40E-02

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concnntratlon

(•)

2 99E-01

NA

1 20E-01

I4A

NA

4 50E-01

NA

NA

NA

331E-01

4 30E-01

7 DIE 03

1 2 JE-02

4 04E-02

4 9I3E-02

6 15E-03

NA

1 1 )E-02

1 1I3E-03

1 81E-03

5 02E-03

5 80E-03

NA

4 1 1E-02

1 OriE-02

560E03

NA

9 96E-03

Is Max
Concentration
> Background?

Yes

-

Yes

-

-

Yes

-

-

-•

Yes

Yes

No

Yes

Yes

Yes

Yes

-

Yes

Yes

Yes

Yes

Yes

--

Yes

Yes

Yes

-

Yes

Surface Soil
Screening

Level (f)

2 10E+02

620E+03

2 1 0E-01

3 10E+02

4 90E+04

2 20E+03

2 60E+03

2 1 OE+00

1 90E+01

2 40E+04

2 90E+03

1 OOE+01

7 OOE+00

7 OOE+00

3 60E-01

6 50E+00

1 30E+00

1 10E-01

3 70E+02

3 70E+02

1 80E+01

1 80E+01

1 80E+01

6 50E+00

1 90E-01

3 10E+02

6 20E+02

7 70E+02

Is Max
Concentratlor
> Screening
Value? (g)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

No

No

No

No

No

No

No

COPC?
(h)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

No

No

No

No

No

No

No

Reason

'/'Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/'Screening Level

'/•Screening Level

'/'Screening Level

'/•Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/•Screening Level

'/•Screening Level

'/'Screening Level

>Screenlng Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/'Screening Level

'/•Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level
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SURFACE SOIL SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
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Constituent

2,4-DB

Dlchlorprop

MCPA

MCPP

Pentachlorophenol

PCBs

Total PCBs

Dloxin

2,3,7.8-TCDD-TEQ

Metals

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

CAS

94-82-6

120-36-5

94-74-6

93-65-2

87-86-5

1336-36-3

1746-01-6

7429-90-5 j

7440-36-0 '

7440-38-2

7440-39-3

7440-41-7

7440-43-9

7440-70-2

7440-47-3

7440-48-4

7440-50-8

7439-89-6

7439-92-1

7439-95-4

7439-96-5

7439-97-6

7440-02-0

7440-09-7

7782-49-2

7440-22-4

7440-23-5

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

FOD
(a)

1 12 12

4 4 12

7 12 12

8 12 12

9 12 12

9 12 12

12 12 12

12 12 12

3 12 12

12 12 12

12 12 12

12 12 12

12 12 12

12 12 12

12 12 12

12 12 12

12 12 12

12 12 12

12 12 12

12 12 12

12 12 12

12 12 12

12 12 12

12 12 12

1 12 12

5 12 12

2 12 12

Va FOD

(b)

8

100

58

67

75

75

100

100

25

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

8

42

17

Mean
Concentration

(c)

6 27E-03

4 38E-03

1 47E+00

1 99E+00

2 54E-01

2 75E+00

6 89E-04

9 OOE+03

6 95E+00

966E+00

3 82E+02

6 34E-01

6 33E+00

1 62E+04

841E+01

9 57E+00

2 56E+02

2 89E+04

5 15E+02

4 05E+03

6 03E+02

6 28E-01

6 73E+01

1 29E+03

8 31 E-01

2 62E+00

1 26E+02

Maximum
Detected

Concentration
(d)

1 65E-02

6 20E-03

3 70E+00

5 20E+00

2 95E+00

1 34E+01

6 82E-03

1 40E+04

4 70E+01

3 30E+01

1 40E+03

9 90E-01

2 95E+01

7 15E+04

6 60E+02

2 OOE+01

1 74E+03

9 OOE+04

3 10E+03

5 OOE+03

2 10E+03

3 20E+00

5 OOE+02

2 30E+03

2 75E+00

1 27E+01

5 50E+02

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

Yes

No

Yes

No

No

No

Yes

No

No

Yes

Background
Concitntratlon

(e)

NA

1 14E-01

NA

3 60E+00

4S'E-03

1 8'iE-01

1 6'IE-05

1 31.E+04

2 3:c+oo
1 2' E+01

3 0V E+02

9 0 'E-01

33^E+00

9 7--E+04

2 2' E+01

940E+00

8 5I.E+01

2 3: E+04

1 3UE+02

1 2:.E+04

5 K E+02

1 34E-01

3 30E+01

30'E+03

1 Ol.E+00

9 90E-01

1 5J.E+02

Is Max
Concentration
> Background?

-

No

-

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

No

Yes

Yes

Yes

Surface Soil
Screening
Level (f)

4 90E+02

4 92E+02

3 10E+01

6 20E+01

9 OOE+00

1 OOE+00

1 OOE-03

9 20E+04

4 10E+01

1 60E+00

6 70E+03

1 90E+02

4 50E+01

NA

4 50E+02

1 30E+03

4 10E+03

3 10E+04

7 50E+02

NA

1 90E+03

3 10E+01

2 OOE+03

NA

5 10E+02

5 10E+02

NA

Is Max
Concentratior
> Screening
Value? (a)

No

No

No

No

No

Yes

Yes

No

Yes

Yes

No

No

No

--

Yes

No

No

Yes

No

-

Yes

No

No

-

No

No

-

COPC?
(h)

No

No

No

No

No

Yes

Yes

No

Yes

Yes

No

No

No

No

Yes

No

No

No

No

No

Yes

No

No

No

No

No

No

Reason

'/'Screening Level

'/'Screening Level

'/•Screening Level

'/'Screening Level

'/'Screening Level

>Screenlng Level

>Screenmg Level

'/•Screening Level

>Screenlng Level

>Screenmg Level

'/•Screening Level

'/•Screening Level

'/'Screening Level

EN

>Screenlng Level

'/'Screening Level

'/'Screening Level

EN

'/'Screening Level

EN

>Screenlng Level

'/'Screening Level

'/•Screening Level

EN

'/'Screening Level

'/'Screening Level

EN
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Constituent

Thallium

Vanadium

Zinc

CAS

7440-28-0

7440-62-2

7440-66-6

Units

mg/kg

mg/kg

mg/kg

(a)

4 12 12

12 12 12

12 12 12

% FOD
(b)

33

100

100

Mean
Concentration

(c)

8 32E-01

2 50E+01

7 90E+02

Maximum
Detected

Concentration
(d)

1 90E+00

360E+01

3 50E+03

Essential
Nutrient?

No

No

No

Background
Concentration

(•)

NA

3 8i€+01

3 90E+02

Is Max
Concentration
> Background?

-

No

Yes

Surface Soil
Screening

Level (f)

6 70E+00

7 20E+02

3 10E+04

Is Max
Concentratlor
> Screening
Value? (g)

No

No

No

COPC?
(h)

No

No

No

Reason

'/'Screening Level

'/'Screening Level

'/'Screening Level

August 31, 2003
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Constituent

Site R

VOCs

1,2-Dlchloroe thane

1,2-Dichloroethene (total)

2-Butanone (MEK)

4-Methyl-2-pentanone (MIBK)

Acetone

Benzene

Chlorobenzene

Ethylbenzene

Tetrachloroethena

Toluene

Trlchloroethylene

Xylenes, Total

SVOCs

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

bis(2-Ethylhexyl)phthalate

Chrysene

Fluoranthene

lndeno(1 ,2,3-cd)pyrene

Phenanthrene

Pyrene

Pesticide

4,4'-DDT

Oleldrin

gamma-Chlordane

CAS

107-06-2

540-59-0

78-93-3

108-10-1

67-64-1

71-43-2

108-90-7

100-41-4

127-18-4

108-88-3

79-01-6

1330-20-7

56-55-3

50-32-8

205-99-2

191-24-2

207-08-9

117-81-7

218-01-9

206-44-0

193-39-5

85-01-8

129-00-0

50-29-3

60-57-1

5103-74-2

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

FOD
(a)

2 2 4

1 1 4

4 4 4

1 1 4

4 4 4

4 4 4

3 4 4

4 4 4

3 4 4

1 1 4

3 4 4

3 4 4

2 2 4

2 2 4

2 2 4

2 2 4

2 2 4

1 1 4

3 3 4

1 1 4

1 1 4

2 2 4

1 1 4

1 4 4

3 3 4

1 1 4

% FOD
(b)

100

100

100

100

100

100

75

100

75

100

75

75

100

100

100

100

100

100

100

100

100

100

100

25

100

100

Mean
Concentration

(c)

2 05E-03

9 40E-04

1 23E-02

1 OOE-02

9 73E-02

1 45E-03

1 80E-02

7 08E-04

7 04E-03

1 80E-03

8 71E-03

4 59E-03

3 15E-02

2 95E-02

3 10E-02

3 50E-02

3 05E-02

7 80E-02

3 43E-02

3 90E-02

4 30E-02

2 55E-02

4 80E-02

2 02E-03

9 23E-04

2 30E-04

Maximum
Detected

Concentration
(d)

2 60E-03

9 40E-04

1 60E-02

1 OOE-02

1 50E-01

2 10E-03

6 40E-02

1 90E-03

1 20E-02

1 80E-03

1 90E-02

9 1 0E-03

3 30E-02

3 30E-02

3 20E-02

4 50E-02

3 50E-02

7 80E-02

5 10E-02

3 90E-02

4 30E-02

3 OOE-02

4 80E-02

2 70E-03

1 40E-03

2 30E-04

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(«)

NA

NA

NA

NA

NA

NA

NA

1 07E-03

8 80E-04

NA

NA

1 61E-03

27I5E-01

4 Ot5E-01

3 6GE-01

4 1 1E-01

2 83E-01

353E-01

2 9JE-01

4 50E-01

NA

33IE-01

4 30E-01

40IE-02

1 13E-02

4 1 1E-02

Is Max
Concentration
> Background?

-

-

-

-

-

-

--

Yes

Yes

--
-

Yes

No

No

No

No

No

No

No

No

--

No

No

No

No

No

Surface Soil
Screening

Level (f)

6 OOE-01

1 50E+01

2 70E+03

2 80E+02

6 OOE+02

1 30E+00

5 30E+01

2 OOE+01

3 40E+00

2 20E+02

1 10E-01

9 OOE+01

2 10E+00

2 10E-01

2 10E+00

2 90E+03

2 10E+01

1 20E+02

2 10E+02

2 20E+03

2 10E+00

2 40E+04

2 90E+03

7 OOE+00

1 1 0E-01

6 50E+00

Is Max
Concentration
> Screening
Value? (g)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

COPC?
(h)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

'/'Screening Level

'/'Screening Level

'/'Screening Leval

'/•Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/•Screening Level

'/'Screening Level

'/'Screening Level

'/•Screening Level

'/•Screening Level

'/'Screening Level

'/'Screening Level

'/•Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level
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Constituent

Herbicide

2,4,5-TP (Silvex)

2,4-D

2,4-DB

Dlchlorprop

MCPP

PCBs

Total PCBs

Metals

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Sodium

Vanadium

Zinc

CAS

93-72-1

94-75-7

94-82-6

120-36-5

93-65-2

1336-36-3

7429-90-5

7440-36-0

7440-38-2

7440-39-3

7440-41-7

7440-43-9

7440-70-2

7440^7-3

7440-48-4

7440-50-8

7439-89-6

7439-92-1

7439-95-4

7439-96-5

7439-97-6

7440-02-0

7440-09-7

7440-23-5

7440-62-2

7440-66-6

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

FOD
(a)

1 1 4

1 4 4

3 4 4

4 4 4

4 4 4

1 1 1

4 4 4

1 1 4

4 4 4

4 4 4

4 4 4

2 4 4

4 4 4

4 4 4

4 4 4

4 4 4

4 4 4

4 4 4

4 4 4

4 4 4

4 4 4

4 4 4

4 4 4

4 4 4

4 4 4

4 4 4

% FOD
(b)

100

25

75

100

100

100

100

100

100

100

100

50

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Mean
Concentration

(c)

9 30E-03

2 62E-02

344E-02

7 75E-02

3 70E+01

6 62E-03

8 75E+03

4 40E-01

6 35E+00

1 25E+02

563E01

4 44E-01

5 60E+03

1 53E+01

9 25E+00

1 95E+01

1 68E+04

1 76E+01

4 33E+03

7 50E+02

5 90E-02

1 90E+01

8 73E+02

1 02E+02

3 OOE+01

7 53E+01

Maximum
Detected

Concentration
(d)

9 30E-03

5 50E-02

6 OOE-02

1 OOE-01

5 10E+01

6 62E-03

1 OOE+04

4 40E-01

7 20E+00

1 50E+02

6 80E-01

7 60E-01

640E+03

1 70E+01

1 50E+01

250E+01

1 80E+04

3 30E+01

4 80E+03

1 20E+03

7 60E-02

2 10E+01

1 OOE+03

1 20E+02

3 40E+01

1 20E+02

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

Yes

No

Yes

No

No

No

Yes

Yes

No

No

Background
Concantratlon

(•)

NA

9 9ISE-03

NA

1 1 1E-01

3 60E+00

1 BiE-01

1 3HE+04

2 3.)E+00

1 2-IE+01

3 0 'E+02

9 02E-01

334E+00

9 ME+04

2 2 IE+01

9 40E+00

8 5DE+01

2 3 IE+04

1 30E+02

1 2.IE+04

5 5;'E+02

1 31E-01

3 30E+01

3 0 E+03

1 5UE+02

3 8<IE+01

3 90E+02

Is Max
Concentration
> Background?

--

Yes

-

No

Yes

No

No

No

No

No

No

No

No

No

Yes

No

No

No

No

Yes

No

No

No

No

No

No

Surface Soil
Screening
Level (f)

4 90E+02

7 70E+02

4 90E+02

4 92E+02

6 20E+01

1 OOE+00

9 20E+04

4 10E+01

1 60E+00

6 70E+03

1 90E+02

4 50E+01

NA

4 50E+02

1 30E+03

4 10E+03

3 10E+04

7 50E+02

NA

1 90E+03

3 10E+01

2 OOE+03

NA

NA

7 20E+02

3 10E+04

Is Max
Concentrator
> Screening
Value? (g)

No

No

No

No

No

r No

No

No

Yes

No

No

No

--

No

No

No

No

No

-

No

No

No

-

-

No

No

COPC?
(n)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

'/'Screening Level

'/'Screening Level

'/•Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

</=BKG

'/•Screening Level

'/'Screening Level

'/'Screening Level

EN

'/'Screening Level

'/•Screening Level

'/•Screening Level

EN

'/•Screening Level

EN

'/•Screening Level

'/•Screening Level

'/•Screening Level

EN

EN

'/•Screening Level

'/•Screening Level

August 31 2003

ision 0
;



TABLE B-3

SURFACE SOIL SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 21 of 24

Constituent

Site S

VOCs

1,1-Dichloroe thane

2-Butanone (MEK)

Acetone

Chtorobenzene

Ethylbenzene

Styrene (Monomer)

Tetrachloroethene

Trlchloroethylene

Xylenes, Total

SVOCs

1 ,2,4-Tnchlorobenzene

1 ,2-Dlchlorobenzene

1,3-Dlchlorobenzene

1,4-DrChlorobenzene

2,4,5-Trichlorophenol

2.4,6-Trichlorophenol

2,4-Olchlorophenol

2-Methylnaphthalene

2-Nllroanlline

4-Nitroanlline

Acenaphthene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)nuoranthene

8enzo(g,h,i)perylena

Benzo(k)fluoranthene

Benzyl Butyl Phthalate

bls(2-Ethylhexyl)phthalate

CAS

75-34-3

78-93-3

67-64-1

108-90-7

100-41-4

100-42-5

127-18-4

79-01-6

1330-20-7

120-82-1

95-50-1

541-73-1

106-46-7

95-95-4

88-06-2

120-83-2

91-57-6

88-74-4

100-01-6

83-32-9

56-55-3

50-32-8

205-99-2

191-24-2

207-08-9

85-68-7

117-81-7

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

FOD
(a)

1 1 2

1 1 2

1 1 2

1 1 2

1 1 2

1 1 2

1 1 2

1 1 2

1 1 2

1 2 2

1 2 2

1 2 2

1 2 2

1 2 2

1 2 2

1 2 2

1 2 2

1 2 2

1 2 2

1 2 2

2 2 2

2 2 2

2 2 2

2 2 2

1 2 2

1 2 2

2 2 2

% FOD
(b)

100

100

100

100

100

100

100

100

100

50

50

50

50

50

50

50

50

50

50

50

100

100

100

100

50

50

100

Mean
Concentration

(c)

6 60E-04

2 40E-03

1 40E-02

4 70E-04

1 1 0E-03

3 70E-04

8 30E-04

4 70E-04

4 20E 03

1 81E+01

1 86E+01

5 93E-01

384E+00

643E-01

4 19E+00

1 24E+00

5 59E+00

2 77E+00

2 90E+01

6 93E-01

4 05E+00

2 77E+00

3 42E+00

2 16E+00

3 29E+00

601E+01

2 75E+00

Maximum
Detected

Concentration
(d)

6 60E-04

2 40E-03

1 40E-02

4 70E-04

1 1 0E-03

3 70E-04

8 30E-04

4 70E-04

4 20E-03

3 60E+01

3 70E+01

1 OOE+00

750E+00

1 10E+00

8 20E+00

2 30E+00

1 10E+01

4 60E+00

5 70E+01

1 20E+00

8 OOE+00

540E+00

6 60E+00

4 20E+00

6 40E+00

1 20E+02

3 90E+00

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concuntratlon

(e)

HA

NA

NA

NA

10/-E-03

4 4 7E-03

883E-04

NA

1 61E-03

IMA

NA

NA

NA

NA

NA

NA

NA

NA

NA

4 20E-02

2 73E-01

4 06E-01

3 66E-01

4 1 1E-01

283E-01

NA

35JE-01

Is Max
Concentration
> Background?

--

-

-

-

Yes

No

No

-

Yes

-

-

-

--

-

-

-

-

-

-

Yes

Yes

Yes

Yes

Yes

Yes

-

Yes

Surface Soil
Screening

Level (f)

1 70E+02

2 70E+03

6 OOE+02

5 30E+01

2 OOE+01

1 80E+03

3 40E+00

1 1 0E-01

9 OOE+01

5 60E+02

4 10E+02

6 30E+00

790E+00

6 20E+03

6 20E+00

1 80E+02

1 90E+01

1 80E+00

1 80E+00

2 90E+03

2 1 OE+00

2 10E-01

2 1 0E+00

2 90E+03

2 10E+01

1 20E+04

1 20E+02

Is Max
Concentration
> Screening
Value? (g)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

Yes

Yes

No

Yes

Yes

Yes

No

No

No

No

COPC?
(h)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

Yes

Yes

No

Yes

Yes

Yes

No

No

No

No

Reason

'/'Screening Level

'/'Screening Level

'/•Screening Level

'/'Screening Level

'/'Screening Level

'/•Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/•Screening Level

'/'Screening Level

>Screening Level

'/'Screening Level

'/'Screening Level

>Screenmg Level

>Screening Level

'/'Screening Level

>Screenlng Level

>Screening Level

>Screening Level

'/'Screening Level

'/•Screening Level

'/•Screening Level

'/'Screening Level
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Constituent

Chrysene

Di-n-butylphthalale

Dl-n-octylphthalate

Dibenzo(a,h)anthracene

Dlnoseb

Fluoranthene

Fluorene

lndeno(1 ,2,3-cd)pyrene

Naphthalene

Phenanthrene

Pyrene

Pesticide

4,4'-DDD

4 4'-DDE

4,4'-DDT

beta-BHC

delta-BHC

DlekJrln

Endosulfan II

Endrin

Endrin Aldehyde

gamma-BHC (Ltndane)

gamma-Chlordane

Heptachlor

Herbicide

2,4,5-TP (Silvex)

2,4-D

Pentachlorophenol

PCBs

Total PCBs

CAS

218-01-9

84-74-2

117-84-0

53-70-3

88-85-7

206-44-0

86-73-7

193-39-5

91-20-3

85-01-8

129-00-0

72-54-8

72 55-9

50-29-3

319-85-7

319-86-8

60-57-1

33213-65-9

72-20-8

7421-9M

58-89-9

5103-74-2

76-44-8

93-72-1

94-75-7

87-86-5

1336-36-3

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

FOD
(a)

2 2 2

1 1 2

2 2 2

1 2 2

1 2 2

2 2 2

1 2 2

2 2 2

1 2 2

2 2 2

2 2 2

2 2 2

2 2 2

2 2 2

2 2 2

1 2 2

1 1 2

2 2 2

2 2 2

1 1 2

1 2 2

2 2 2

1 2 2

1 2 2

1 2 2

2 2 2

2 2 2

•/. FOD
(b)

100

100

100

50

50

100

50

100

50

100

100

100

100

100

100

50

100

100

100

100

50

100

50

50

50

100

100

Mean
Concentration

(c)

1 01 E+01

4 10E-02

664E-01

993E-01

943E-01

2 18E+00

6 93E-01

7 05E-01

1 14E+00

4 63E+00

1 41E+01

851E-01

1 65E+00

8 01E+00

1 30E+01

3 70E-01

1 40E-02

2 70E+00

5 OOE+00

7 40E-03

3 75E+00

1 35E+00

7 50E-01

1 27E-01

1 65E+00

2 20E+02

5 04E+02

Maximum
Detected

Concentration
(d)

2 OOE+01

4 10E-02

1 30E+00

1 80E+00

1 70E+00

4 20E+00

1 20E+00

1 30E+00

2 1 OE+00

9 20E+00

2 80E+01

1 70E+00

3 30E+00

1 60E+01

2 60E+01

740E-01

1 40E-02

5 40E+00

1 OOE+01

7 40E-03

750E+00

2 70E+00

1 50E+00

2 50E-01

3 30E+00

4 40E+02

1 01E+03

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
ConCHntratlon

(•)

2 99E-01

NA

NA

1 23E-01

NA

4 50E-01

NA

NA

NA

331E-01

4 3DE 01

7 04E 03

1 23E-02

4 04E-02

NA

1 52E 02

1 13E-02

1 13E-03

5 02E-03

5 83E-03

NA

411E-02

3 1 2E-02

NA

9 93E 03

4 57E-03

1 85E-01

Is Max
Concentration
> Background?

Yes

-

-

Yes

-

Yes

--

-

--

Yes
Yes

Yes

Yes

Yes

--

Yes

Yes

Yes

Yes

Yes

-

Yes

Yes

-

Yes

Yes

Yes

Surface Soil
Screening
Level (f)

2 10E+02

6 20E+03

2 50E+03

2 1 0E-01

6 20E+01

2 20E+03

2 60E+03

2 10E+00

1 90E+01

2 40E+04

2 90E+03

1 OOE+01

7 OOE+00

7 OOE+00

1 30E+00

1 70E+00

1 10E-01

3 70E+02

1 80E+01

1 80E+01

1 70E+00

6 50E+00

3 80E-01

4 90E+02

7 70E+02

9 OOE+00

1 OOE+00

Is Max
Concentratlor
> Screening
Value? (g)

No

No

No

Yes

No

No

No

No

No

No

No

No

No

Yes

Yes

No

No

No

No

No

Yes

No

Yes

No

No

Yes

Yes

COPC?
(h)

No

No

No

Yes

No

No

No

No

No

No

No

No

No

Yes
Yes

No

No
No
No

No

Yes
No

Yes

No

No

Yes

Yes

Reason

'/•Screening Level

'/'Screening Level

'/'Screening Level

>Screenlng Level

'/•Screening Level

'/'Screening Level

'/'Screening Level

'/•Screening Level

'/'Screening Level

'/•Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

>Screenlng Level

>Screenlng Level

'/'Screening Level

'/•Screening Level

'/•Screening Level

'/'Screening Level

'/•Screening Level

'Screening Level

'/•Screening Level

'Screening Level

'/'Screening Level

'/•Screening Level

'Screening Level

'Screening Level
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TABLE B-3

SURFACE SOIL SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
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Constituent

Dloxln

2,3,7,8-TCDD-TEQ

CAS

1746-01-6

Units

mg/kg

FOD
(a)

2 2 2

% FOD
(b)

100

Mean
Concentration

(c)

8 22E-05

Maximum
Detected

Concentration
(d)

1 60E-04

Essential
Nutrient?

No

Background
Concnntratlon

(»)

1 6-3E-05

Is Max
Concentration
> Background?

Yes

Surface Soil
Screening

Level (f)

1 OOE-03

Is Max
Concentratlor
> Screening
Value? (g)

No

COPC?
(h)

No

Reason

'/•Screening Level

Metals

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Sodium

Vanadium

Zinc

7429-90-5

7440-36-0

7440-38-2

7440-39-3

7440-41-7

7440-43-9

7440-70-2

7440-47-3

7440-48-4

7440-50-8

7439-89-6

7439-92-1

7439-95-4

7439-96-5

7439-97-6

7440-02-0

7440-09-7

7440-23-5

7440-62-2

7440-66-6

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

2 2 2

2 2 2

2 2 2

2 2 2

2 2 2

2 2 2

2 2 2

2 2 2

2 2 2

2 2 2

2 2 2

2 2 2

2 2 2

2 2 2

2 2 2

2 2 2

2 2 2

2 2 2

2 2 2

2 2 2

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

6 30E+03

6 90E-01

5 80E+00

1 02E+02

4 OOE-01

1 23E+00

1 02E+05

2 25E+01

6 75E+00

345E+01

1 12E+04

6 90E+01

5 75E+03

4 85E+02

1 22E-01

1 65E+01

8 90E+02

1 25E+02

2 05E+01

1 65E+02

7 30E+03

8 OOE-01

5 80E+00

1 20E+02

4 60E-01

1 60E+00

2 OOE+05

2 30E+01

9 40E+00

4 60E+01

1 30E+04

7 50E+01

8 90E+03

6 70E+02

1 70E-01

2 OOE+01

9 10E+02

1 70E+02

240E+01

2 20E+02

No

No

No

No

No

No

Yes

No

No

No

Yes

No

Yes

No

No

No

Yes

Yes

No

No

1 3IIE+04

2 33E+00

1 2-IE+01

3 0 'E+02

902E-01

3 3-IE+OO

9 74E+04

2 2' E+01

9 41IE+00

8 5HE+01

2 3.')E+04

1 30E+02

1 2:>E+04

5 K'E+02

1 3 IE-D1

3 30E+01

30 E+03

1 5i.E+02

3 8!lE+01

3 90E+02

No

No

No

No

No

No

Yes

Yes

No

No

No

No

No

Yes

Yes

No

No

Yes

No

No

9 20E+04

4 10E+01

1 60E+00

6 70E+03

1 90E+02

4 50E+01

NA

4 50E+02

1 30E+03

4 10E+03

3 10E+04

7 50E+02

NA

1 90E+03

3 10E+01

2 OOE+03

NA

NA

7 20E+02

3 10E+04

No

No

Yes

No

No

No

-

No

No

No

No

No

--

No

No

No

--

-

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

'/•Screening Level

'/'Screening Level

</=BKG

'/'Screening Level

'/'Screening Level

'/'Screening Level

EN

'/'Screening Level

'/'Screening Level

'/'Screening Level

EN

'/'Screening Level

EN

'/•Screening Level

'/'Screening Level

'/'Screening Level

EN

EN

'/'Screening Level

'/'Screening Level
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TABLE B-3

SURFACE SOIL SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 24 of 24

Constituent CAS Units
FOD (a) % FOD

(b)

Mean
Concentration

(c)

Maximum
Detected

Concentration
(d)

Essential
Nutrient?

Background
Concontratlon

(e)

Is Max
Concentration >

Background?

Surface Soil
Screening

Level (f)

Is Max
Concentration
> Screening
Value? (g)

COPC?
(h) Reason

Notes

BKG Background concentration
CAS - Chemical Abstracts Service
COPC - Constituent of potential concern
EN - Essential nutrient
FOD - Frequency of detection
NA - Not available
MCPP - 2 (2-Methyl-4-chlorophenoxy) propionic acid
PCB • Polychlonnated Biphenyl
SVOC - Semivolatlle organic compound
TCDD-TEQ - 2,3,7,8-Tetrachlorodibenzo p dioxm Toxic Equivalent Concentration
USEPA - United States Environmental Protection Agency
VOC Volatile Organic Compound
- Not applicable
(a) Frequency of Detection = Number of detected samples Number of samples used to calculate statistics Total number of samples
(b) Percent of detected samples out of samples used to calculate statistics Constituents detected in fewer than 5 percent of samples, provided 20 samples are available, will not be included as COPCs
(c) The arithmetic mean concentration for a constituent for each medium/area combination after sample/duplicate pairs were averaged and high non-detected values were excluded (11 one half the detection limit was greater
than the maximum detected concentration, the non-detect was not used) A proxy concentration of half the detection limit was used for non-detected results
(d) The maximum detected concentration for a constituent for each medium/area combination after sample/duplicate pairs were averaged and high non detected values were excluded (If one half the detection limit was greater
than the maximum detected concentration, the non-detect was not used)
(e) Equal to two times the average concentration for the constituent in surface soil in off-site sampling locations
(f) USEPA, 2002 Region 9 Preliminary Remediation Goal (PRG) Table October 1, 2002 Value for industrial soil PRGs for noncarcmogenic constituents were adjusted for a hazard index of 0 1 to account for cumulative effects
(g) For all constituents with the exception of lead, the maximum detected concentration is compared to the screening level For lead, tt-e mean concentration was compared to the screening level
(h) A constituent is identified as a COPC if it is detected in greater than 5 percent of samples, provided 20 samples ate available, if it is not an essential nutrient, if the maximum detected concentration is greater than the
background concentration and if the maximum detected concentration is greater than the surface soil screening level

31, 2003

evision 0



TABLE B-4

COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL, WASTE) SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS
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ENSR INTERNATIONAL

Page 1 of 33

Conitltuent

Sit* O

VOCs

1.1,1-Tnchkxoe thane

2-Butanone(MEK)

4-Melhyl-2-pentHnone (MIBK)

Acekxw

Benzene

Chlorobenzene

Chloroform

Chtoromethana

Dtchkxomelhane

Elhytbenzene

Telrachkxoethene

Toluene

Trichloroelhylene

Xytenes, Total

svoc>

1 ,2,4-Tnchlorobenzene

1,2-Oohlorobenzene

1,3-Dichlorobenzene

1.4-Olchlorobenzene

2.4,5-TrtChlorophanol

2,4,6-Tnohloropiieool

2.4-Dichlorophenot

2-a*xophenol

2-Methyfnaphlhalene

2-Nitroanfiine

3-MMr7vf()rienoV4-Methy<phenol

4-Nitroaniline

Acenaphlhene

CAS

71-55-6

78-93-3

108-10-1

57-64-1

71-43-2

108-90-7

67-66-3

M-67-3

(5^)9-2

100-41-4

127-18-4

108-88-3

79-01-6

1330-20-7

120-82-1

W-50-1

541-73-1

106-46-7

95-95-4

88 -06-2

120-83-2

95-57-8

)1-57-8

B8-74-4

108-445

100-01-6

83-32-9

Units

rnfjkg

mglkg

mcAg

mg/kg

mg*Q

m&*g

mgkg

m»*e
mglkg

mrjkg

m&*B

mrako,

nxjkg

mg*a

("9*8

1719*8

msrVe

mgkg

mo/kg

mg*B

moSg

mglkg

1119*8

m»kg

mglkg

moAfl

mgfcg

FOD
(«)

4 6 6

3 4 6

1 4 6

3 4 6

4 6 6

4 6 6

2 4 6

1 5 6

2 6 6

5 6 6

3 6 6

4 6 6

1 t 6

5 6 6

2 5 6

3 5 6

2 5 6

2 5 6

1 4 6

2 5 6

3 5 6

2 5 6

3 5 6

2 4 6

1 4 6

1 4 6

1 4 6

%
FOD
(b)

67

75

25

75

67

67

50

20

33

83

50

67

100

83

40

60

40

40

25

40

60

40

60

SO

25

25

25

Mean
Concentration

M

315E*00

1 76E-02

694E-02

337E-01

9646*01

220E*02

390E-03

3666-01

387E+00

4856*02

902EO1

695E*01

580E-04

246E»03

912E*00

310E«01

176E»00

1 87E«01

271E-01

258E+00

315E+00

3 OOE «00

721E»00

1 13E+00

3 39E-01

1 19E+00

389E-01

Maximum
Detected

Concentration

w

1 70E*01

230E-02

221E-01

1 15E+00

5 OOE+02

760E+02

490E-03

180E»00

1 40E+01

280E*03

3 OOE+00

390E+02

580E-04

140E+04

230E»01

785E«01

520E+00

470E+01

500E-01

690E+00

810E+00

960E+00

180E*01

250E+00

7 70E-01

180E+00

970E-01

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(•)

NA

NA

2 OOE-03

NA

NA

NA

NA

900E-04

5 73E-03

952E-04

950E-04

NA

NA

154E-03

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

420E-02

IsMu
Concentration
> Background?

-

--

Yes

--

Yes

Yes

Yes

Yes

--

Yes

-•

--

--

Yes

Soil
Screening

Level (f)

690E*O2

270E+03

2806*02

6006*02

1306*00

530E*01

120E«00

260E«00

2 10E+01

2 OOE+01

3406+00

2.20E+02

1 10E-01

900E*01

560E*02

4 106*02

6306*00

7906*00

6206*03

620E+00

1806*02

2406*01

1906*01

180E»00

3 10E*02

1806*00

290E*03

Is Max
Concentration
> Screening

Value?

No

No

NO

No

Yes

Yes

No

NO

No

Yes

No

Yes

No

Yes

No

No

No

Yes

No

Yes

No

No

No

Yes

No

No

No

COPC for
CW

Pathway?

(g)

No

No

No

No

Yes

Yes

No

No

No

Yes

No

Yes

No

Yes

No

No

No

Yes

No

Yes

No

No

No

Yes

No

No

No

Reason

</«Screenmg Level

</>Screenlng Level

</-Screenlng Level

</*Screenmg Level

>Screening Level

> Screening Level

</°Screening Level

</=Screening Level

'/•Screening Level

> Screening Level

'/'Screening Level

> Screening Level

'/•Screening Level

>Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

>Screenlng Level

'/•Screening Level

> Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

> Screwing Level

'/•Screening Level

'/̂ Screening Level

'/•Screening Level

COPC for
Volatilization
Pathway? (h)

No

No

No

No

Yes

Yes

No

No

No

Yes

No

Yes

No

Yes

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

'/•Screening Level

(/-Screening Level

'/•Screening Level

</»Screenmg Level

>Screenmg Level

> Screening Level

</»Screening Level

'/•Screening Level

<=Screemng Level

> Screening Level

'/•Screening Level

> Screening Level

</=Screenmg Level

>Screenmg Level

Not Volallle

Nol Volellle

Nol Volatile

Nol Volatile

Not Volatile

Not Volatile

Nol Volatile

Nol Volatile

NotVolaWe

Not Volatile

No! Volallle

Nol Volatile

Nol Volatile
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Constituent

Anthracene

Benzo<a)arthracene

Benzo(a)pyrene

Beruo(b)Auoninlhene

Benzo(g.h,0peiylene

BenzrXkJrtuofanlhene

Benzyl Butyl Ptntialate

bis(2-eihylhexyl)phlhalate

Chrysene

O-n-butylphlhalale

Dtbenzota.hlanlhracene

Fluoranlhene

Fluorene

Hexachkxobenzene

lndeno(1.2.3-cd)pyrene

Naphthalene

Nitrobenzene

Phenanthrene

Phenol

Pynjne

CAS

120-12-7

56-55-3

50-32-8

205-99-2

191-24-2

207-08-9

9^68-7

117-81-7

218-01-9

84-74-2

53-70-3

206-44-0

86-73-7

118-74-1

193-39-5

91-20-3

98-95-3

B5-01-8

108-95-2

129-00-0

Unltf

mrykg

motrfl

m9*Q
mr/kg

mo*g

mgkg

moAg

ma/Kg

nvkg

mglkg

mglkg

nx/kg

mgkg

mgrVg

mgrVg

mg*B

trxjkg

mgkg

nxjkg

mrjkg

Pesllclde

4 4'-DDD

4,4'-DDE

4,4'-DDT

Aldrin

alpha-Chtofdane

beta-BHC

delta-BHC

Dleldrtn

Endosulfan II

72-54-8

72-55-9

50-29-3

30940-2

5103-71-9

319-85-7

M9-86-8

60-57-1.

3321345-

make
mokg

mglkg

mrjkg

mcjkg

mgrkg

mglkg

mg*g

mgfcg

FOD
(a)

1 4 6

4 5 6

3 5 6

5 5 6

4 5 6

1 1 6

2 4 6

4 4 6

4 5 6

1 1 6

3 4 6

3 5 6

1 4 6

2 4 6

1 4 6

2 5 6

1 4 6

4 5 6

2 5 6

4 5 6

%
FOD
(b)

25

80

60

100

80

100

50

100

80

100

75

60

25

50

25

40

25

80

40

80

Mem
Concentration

(c)

521641

4616+00

2886*00

3 176*00

251E*00

1 OOE-01

3216-01

438E-01

957E*00

490E-02

852E-01

147E»00

621E-01

3756-01

521E-01

282E-KX)

546E-01

5796*00

284E*00

846E*00

Maximum
Detected

Concentration
(d)

150E+00

120E+01

710E+00

790E+00

600E*00

1 OOE-01

860E-01

160E+00

2406*01

4906-02

300E«00

440E*00

1906*00

100E*00

1506*00

7706+00

1606*00

1546*01

7906*00

2 106*01

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(•)

120E-01

325E-01

390641

37064)1

394E-01

328E-01

NA

335E-01

336E-01

NA

1 20E-01

411E-01

NA

NA

NA

NA

NA

3526-01

NA

401E-01

Is Max
Concentration
> Background?

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

--

Yes

Yes

Soil
Screening
Level (t)

240E+04

210E+00

210E-01

2106*00

290E*03

210E+01

120E*04

1206*02

2 10£*02

6206*03

2 10E-01

220E+03

260E*03

1106+00

2 tOE *OO

1906*01

1006*01

240E*04

3706*04

290E+03

Is Max
Concentration

> Screening
Value?

No

Yes

Yes

Yes

No

No

NO

NO

NO

NO

Yes

NO

No

No

No

No

No

NO

No

No

COPC for
CW

Pathway?

(a)
No

Yes

Yes

Yes

No

No

No

No

No

No

Yes

No

No

No

No

No

No

No

No

No

Reason

'/-Screening Level

> Screening Level

> Screening Level

> Screening Level

'/-Screening Level

'/•Screening Level

'/•Screening Level

'/-Screening Level

'/•Screening Level

'/•Screening Level

> Screening Level

'/"Screening Level

'/•Screening Level

'/•Screening Level

'/-Screening Level

'/•Screening Level

'/•Screening Level

'/-Screening Level

'/•Screening Level

'/=Screenvig Level

COPC for
Volatilization
Pathway? (h)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

Not Volatile

Not Volatile

Not Volatile

Nol VcJalile

Nol Volatile

Nol Volallle

Not Volatile

Not Volallle

Nol Volatile

Not Volallle

Nol Volatile

Not Volatile

Not Volatile

Nol Volallle

Not Volatile

Not Volatile

Not Volatile

Nol Volatile

Nol Volatile

Not Volallle

2 4 6

2 6 6

6 6 6

2 6 6

1 4 6

2 6 6

4 6 6

5 6 6

3 6 6

50

33

100

33

25

33

67

83

50

2566-02

1636-01

9636-01

1466-01

4086-03

1 71E-01

9 176-01

127E«00

115E-01

8606-02

6906-01

3026*00

7206-01

9406-03

894E-01

285E*00

3806*00

4206-01

No

No

No

No

No

No

No

No

No

5396-03

802E-03

2 18E-02

275E-03

404E-Q3

NA

8 57E-03

751E-03

116E-03

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

100E*01

7ooe*oo
7006*00

1006-01

650E*00

1306*00

1 706*00

1 10E-01

3706*02

No

No

NO

Yes

No

No

Yes

Yes

No

No

No

No

Yes

No

No

Yes

Yes

No

'/•Screening Level

'/•Screening Level

'/•Screening Level

> Screening Level

'/•Screening Level

'/•Screening Level

> Screening Level

>Screenlng Level

'/'Screening Level

No

No

No

No

No

No

No

No

No

Nol Volatile

Nol Volallle

Not Volallle

Not Volatile

Nol Volatile

Nol Volatile

Not Volatile

Nol Volatile

Not Volatile
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TABLE B-4

COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL. WASTE) SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 3 of 33

Constituent

Endosulfan Sulfale

Endnn Aldehyde

EndmKelone

gamma-BHC (Llndane)

gamma-Chlordane

Heptachlor

HepuKhlorEpoxrde

Methoxychlor

CAS

1031*7-8

7421-93-4

53494-70-

38-89-9

5103-74-2

76-44-8

1024-57-3

72-43-5

Units

nxjkg

m&vkg

m9kg

mgjkg

mgfcg

mjkg

moAfl

mg*g

FOD
(a)

3 6 6

2 6 6

2 4 6

3 6 6

1 6 6

5 6 6

2 6 6

1 1 6

•A
FOD
(b)

50

33

50

50

17

83

33

100

Mean
Concentration

(c)

8406-02

1 81E-01

875E-03

506E-01

5706-02

786E-01

1466-01

880E-04

Maximum
Detected

Concentration

(d)

220E-01

850E-01

220E-02

2B8E»00

180E-01

277E*00

4 70E-01

8806-04

Essential
Nutrient?

No

No

No

No

No

No

No

No

Background
Concentration

(•)

1 81E-03

481E-03

NA

NA

2 136-02

166E-02

6 106-03

3316-03

Is Max
Concentration
> Background?

Yes

Yes

-

Yes

Yes

Yes

No

Soil
Screening

Level (f)

3 70E*02

1806*01

180E*01

170E*OO

6506*00

380E-01

1906-01

3 106*02

Is Max
Concentration
> Screening

Value?

No

No

No

Yes

No

Yes

Yes

No

COPC for
CW

Pathway?

(9)

No

No

No

Yes

No

Yes

Yes

No

Reason

'/•Screening Level

'/•Screening Level

'/•Screening Level

>Screenmg Level

'/•Screening Level

'Screening Level

>Screentng Level

'/•Screening Level

COPC for
Volatilization
Pathway? (h)

No

No

No

No

No

No

No

No

Reason

Not Volatile

Nol Volatile

Nol Volatile

Nol Volatile

Not Volatile

Nol Volallle

Not Volallle

Not Volatile

Herbicide

2,4.5-T

2,4-D

2.4-OB

Dtcamba

Dichlorprop

MCPP

Perta*torophend

93-76-5

94-7S-7

94-82-6

191840-9

120-36-5

3^65-2

97-86-5

PCBS

TolalPCBs J1 336-36- 3

mgkg

mgrkg

mg/kg

mgkg

mgkg

mjjkg

mofcg

4 5 6

5 6 6

2 2 6

1 1 6

2 2 6

3 3 6

2 3 6

80

83

100

100

100

100

67

655E-01

823E*00

160E-02

240E-03

235E-02

893E«00

111E*00

3106*00

2 70E*01

190E-02

240E-03

370E-02

1206*01

2 OOE+00

No

No

No

No

No

No

No

NA

966E-03

NA

NA

1 036-01

292E-KX)

4 576-03

Yes

No

Yes

Yes

mg*g 6 6 6 100 697E*01 2986*02 No 1 28E-01 Yes

6.206+02

770E*02

4906*02

1806*03

492E*02

620E*01

9006*00

No

No

No

No

No

No

No

No

No

No

No

No

No

No

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

No

No

No

No

No

No

No

Nol Volatile

Not Volallle

Not Volatile

Nol Volallle

Not Volatile

Not Volatile

Nol Volatile

100E*00 Yes Yes > Screening Level No Not Volatile

Dloxln

2,3,7,8-TCDD-TEQ

Mglals

Aluminum

Anbmony

Arsenic

Barium

Ben/Mum

Cadmium

Calcium

Chromium

Cobalt

1746-01-6 mokg 6 6 6

7429-904

7440-360

7440-38-2

7440-39-3

7440-41-7

7440-43-9

7440-70-2

7440-47-3

7440-48-4

moAg

m»kg

mgfkg

mgAg

mgkg

m»Vg

mglkg

m»kg

mgkg

6 6 6

1 1 6

6 6 6

6 6 6

6 6 6

6 6 6

6 6 6

6 6 6

6 6 6

100

100

100

100

100

100

100

100

100

100

641E-03

808E*03

7 40E-01

5936*00

128E»02

537E-01

101E*00

113E»04

1 48E*01

717E+00

304E-02

9306*03

7 40E-01

730E*00

1856*02

650E-01

170E*00

2606*04

175E*01

1006*01

No

No

No

No

No

No

No

Yes

No

No

893E-06

109E»04

205E»00

108E«01

3 17E*02

7656-01

181E«00

6116*04

1896*01

927E*00

Yes

No

No

No

No

No

No

No

No

Yes

1 OOE-03

920E*04

4106*01

160E+00

670E*03

1906*02

4506*01

NA

4506*02

130E*03

Yes

No

No

Yes

No

No

No

No

No

Yes

No

No

No

No

No

No

No

No

No

> Screening Level No Not Volatile

'/•Screening Level

'/•Screening Level

</=BKG

'/•Screening Level

'/•Screening Level

'/•Screening Level

EN

'/•Screening Level

'/•Screening Level

No

No

No

No

No

No

No

No

No

Not Volatile

Not Volatile

Not Volatile

Nol Volallle

Not Volallle

Nol Volatile

Not Volatile

Nol Volallle

Not Volallle
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TABLE B-4

COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL, WASTE) SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 4 of 33

Constituent

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Sodium

Vanadium

Zinc

CAS

7440-504

7439-894

7439-92-1

7439-95-4

7439-96-5

7439-97-6

744002-0

7440-09-7

7440-23-5

7440-62-2

7440-66-6

Units

mr/kg

mgrkg

mpjkg

mgfkg

mojkg

1710*8

mokg

rnpkg

mcjkg

mokg

mr/kg

FOD
(«)

6 6 6

6 6 6

6 6 6

6 6 6

6 6 6

6 6 6

6 6 6

6 6 6

5 6 6

6 6 6

6 6 6

%
FOD
(b)

100

100

100

100

100

100

100

100

83

100

100

Mean
Concentration

(c)

244E*01

154E+04

1566*01

530E+03

5 126*02

246E»00

183E*01

9 10E«02

1 27E»02

2676*01

8 746*01

Maximum
Detected

Concentration

(d)

4006+01

170E+04

210E+01

850E+03

7306*02

1 OOE*01

2106*01

1 30E*03

235E»02

2 80E«01

1306*02

Essential
Nutrient?

No

Yes

No

Yes

No

No

No

Yes

Yes

No

No

Background
Concentration

(•)

496E*01

2106+04

7186+01

113E+04

5016+02

7 72E-02

283E*01

238E»03

1 416*02

3446*01

2 246*02

Is Max
Concentration
> Backgro md?

No

No

No

No

Yes

Yes

No

No

Yes

No

No

Soil
Screening

Level (f)

4106*03

310E*04

7506*02

NA

1906*03

3 10E«01

2006*03

NA

NA

7206*02

3106*04

Is Max
Concentration

> Screening
Value?

No

No

No

No

No

No

No

No

COPC for
CW

Pathway?

(a)

No

No

No

No

No

No

No

No

No

No

No

Reason

'/'Screening Level

EN

'/•Screening Level

EN

'/•Screening Level

'/•Screening Level

'/•Screening Level

EN

EN

'/•Screening Level

'/•Screening Level

COPC for
Volatilization
Pathway? (h)

No

No

No

No

No

No

No

No

No

No

No

Reason

Not Volatile

Not Volatile

Nol Volatile

Nol Volatile

Not Volallle

Nol Volatile

Not Volatile

Not Volallle

Not Volallle

Not Volatile

Not Volatile
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TABLE B-4

COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL, WASTE) SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 5 of 33

Constituent

Site O North

VOCs

1,1,1-Trfchroroelhane

Benzene

Carbon DIsulMe

Chlorobenzene

Dichkxomelhane

Etiylbenzene

Telrachtoroethene

Toluene

Xytanes, Total

SVOCs

1.2.4-Trtchlorobenzene

1,2-achlorobenzene

1,3-ftchlocobenzene

1,4-L>chlorobenzene

2.4,5-TiWiforophenof

2,4,6-Trichkxophenol

2,4-Oichlorophenol

2-Chtorophenol

2-Memylnaphthalene

2-Metnylpnenol

2-Nilroanillne

2-Ntlrophenol

3-Meftylpr«nol/4.Melnytph«nol

4-Nitroanilme

Acenaphthene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

CAS

71-550

71-43-2

75-1 5O

108-90-7

75O9-2

100-41-4

127-18-4

108-88-3

1330-20-7

120-82-1

95-50-1

541-73-1

106-46-7

95-95-4

38-06-2

120-83-2

35-57-8

91-57-6

95-48-7

88-74-4

S8-75-5

106-44-5

100O1-6

B3-32-9

120-12-7

56-55-3

50-32-8

Units

mojkg

mpjkg

rr>9*8

mglkg

nvkg

mgfcg

mglkg

mglkg

mgfcg

mj»kg

mg*o
mrakg

mo/kg

rngKg

m&*g

mgkg

nx/kg

mglkg

mokfl

mft*fl

mjkg

mgfeg

makg

rnpAB

mffkg

m&*9

mojkg

FOD
(a)

1 2 3

3 3 3

2 2 3

3 3 3

2 3 3

3 3 3

2 2 3

3 3 3

3 3 3

2 3 3

3.3 3

2 3 3

2-3 3

1 3 3

2 3 3

2 3 3

2 3 3

2 3 3

1 3 3

1 3 3

2 3 3

2 3 3

2 3 3

2 3 3

2 3 3

3 3 3

3 3 3

%
FOD
(b)

50

100

100

100

67

100

100

100

100

67

100

67

67

33

67

67

67

67

33

33

67

67

67

67

67

100

100

Mean
Concentration

(c)

215E«00

435E*01

119E»00

3 22E+02

367E*01

5056*02

354E»00

600E»01

2596+03

1256*02

247E*02

5926*00

637E*01

2936*00

2416*01

1 47E*01

313E*00

827E*01

178E*00

230E*01

4 79E»00

579E*00

343E+02

4666*00

1 27E»01

1536*01

652E*00

Maximum
Detected

Concentration

(d)

4 10E»00

6906*01

220E*00

4806*02

8 706+01

7606*02

680E*00

9006*01

3906+03

290E*02

520E*02

120E+01

1206*02

8106*00

6 10E»01

3306*01

6206*00

2006*02

400E*00

620E«01

120E*01

140E*01

1006*03

1206*01

2806*01

3606*01

1 106*01

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

NO

No

Background
Concentration

(•)

NA

NA

NA

NA

5736-03

9526-04

950E-04

NA

154E-03

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

420E-02

120E-01

325E-01

390E-01

Is Max
Concentration
> Background?

Yes

Yes

Yes

--

Yes

••

--

•-

•-

--

••

-•

--

--

-•

Yes

Yes

Yes

Yes

Soil
Screening

Level (f)

690E*02

1306*00

1206*02

5306*01

2 10E»01

2006*01

3406*00

2.206 »02

9006*01

5606*02

4106*02

6306*00

790E*00

6206+03

6206*00

180E*02

2406*01

190E+01

3 106+03

180E*00

NA

3106*02

1806*00

290E*03

2406*04

210E*00

2 10E-01

Is Max
Concentration
> Screening

Value?

No

Yes

No

Yes

Yes

Yes

Yes

No

Yes

No

Yes

Yes

Yes

No

Yes

No

No

Yes

No

Yes

No

Yes

No

No

Yes

Yes

COPC for
CW

Pathway?

(g)

No

Yes

No

Yes

Yes

Yes

Yes

No

Yes

No

Yes

Yes

Yes

No

Yes

No

No

Yes

No

Yes

No

No

Yes

No

No

Yes

Yes

Reason

'/•Screening Level

>Screening Level

'/•Screening Level

» Screening Level

>Screenmg Level

> Screening Level

>Screening Level

'/•Screening Level

> Screening Level

'/•Screening Level

> Screening Level

>Screenlng Level

> Screening Level

'/•Screening Level

> Screening Level

'/•Screening Level

'/•Screening Level

> Screening Level

'/•Screening Level

>Screenmg Level

Screening Level NA

'/•Screening Level

>Screenmg Level

'/•Screening Level

'/•Screening Level

>Screentng Level

>Screenlng Level

COPC for
Volatilization
Pathway? (h)

No

Yes

No

Yes

Yes

Yes

Yes

No

Yes

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

'/•Screening Level

>Screening Level

</=Screening Level

> Screening Level

> Screening Level

> Screening Level

> Screening Level

</-Screening Level

> Screening Level

Not Volallle

Not Volallle

Not Volallle

No! Volatile

Nol Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volallle

Nol Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volallle

Nol Volatile
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TABLE B-4

COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL, WASTE) SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 6 of 33

Constituent

Beruo(b)fluoranthene

Benzo(g,h.l)pen/ktne

Benzofk/tHiCfanlrrafle

Benzyl Butyl Phthalate

brs(2-Ch!oroethYl)elner

brs(2-Elhyfhexy!)phlhalate

CarbazcJe

Chrysene

OHvoctylphlhalate

Dioenzo(a,h)anlhracene

Fruoranthene

^uorene

-fexaohlorDbenzene

IndenoO ,2.3«xl)pyrene

Naphthalene

Nitrobenzene

Phenantnrene

Phenol

Pyrene

Pesticide

4,4'-DDE

4,4'-DDT

Aldrin

alpha-BHC

betaBHC

Oleldnn

Endosulfan II

Endoeuffan Sulfate

gamma-Chkxdane

Heplachtor

CAS

205-99-2

191-24-2

207*8-9

35-68-7

111-44-4

117-81-7

86-74-8

218-01-9

117-84O

53-70-3

206-44-0

86-73-7

118-74-1

193-39-5

91-20-3

98-95-3

J5O1-8

108-95-2

126-00-0

72-55-9

0-29-3

309OO-2

319-84-6

M9O5-7

50-57-1

5321 J65-

1031-07-8

5103-74-2

76-44-8

Units

rnpkg

mrjkg

mokfl

mpjkg

makg

mgfcg

mokg

mr/kg

nxjkg

mgkg

"19*8

m&*g

mg*g

mglkg

mrjkg

mrjkg

mg/kg

mtjkg

mgfcg

m»kg

mgfcg

m0kg

mpAg

makg

mgfcg

nx/qj

mgjkg

mgkg

mglkg

FOO
(a)

3 3 3

3 3 3

1 3 3

2 3 3

1 3 3

2 3 3

1 3 3

3 3 3

1 3 3

2 3 3

3 3 3

2 3 3

1 3 3

2 2 3

2 3 3

1 3 3

3 3 3

2 3 3

3 3 3

2 3 3

2 3 3

2 3 3

1 3 3

2 3 3

3 3 3

2 3 3

2 3 3

1 1 3

1 3 3

%
FOD

(b)

100

100

33

67

33

67

33

100

33

67

100

67

33

100

87

33

100

67

100

67

67

67

33

67

100

67

67

100

33

Mean
Concentration

(c)

6136+00

245E+00

171E+00

244E«01

114E+00

296E*00

208E»00

307E*01

158E*00

2 12E*00

5496*00

7866*00

1946*00

326601

1 846*01

4116*00

3 87E*01

9966*00

4876*01

1706*01

2046*01

220E*00

599601

726E«00

1956*01

5336*00

1 506*01

330E04

340E*00

Maximum
Detected

Concentration
(d)

1206*01

4706+00

3806+00

3806+01

2106+00

820E+00

4906*00

6906*01

3406+00

460E+00

130E+01

2006+01

450E+00

620E-01

4 10E+01

1 10E+01

9306*01

2206*01

1206*02

330E*01

5806*01

4506*00

1606*00

2 106*01

5006*01

9606*00

2406*01

330604

990E*00

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(t)

370601

394E-01

328EO1

NA

NA

335601

NA

3366O1

NA

120E-01

411EO1

NA

NA

NA

NA

NA

3526-01

NA

4016O1

802E03

218602

275EO3

258EO2

NA

7 516O3

1 166O3

1 81E03

2 13EO2

166E02

Is Max
Concentration
> Background?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

--

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

Soil
Screening

Level (f)

2106*00

2906+03

210E+01

1206+04

550601

1206+02

8606*01

2 106*02

2506*03

2 10EO1

220E+03

2606*03

1 106*00

210E+00

190E+01

100E»01

2406+04

3706*04

2906*03

7006+00

7006*00

1 OOE-01

360601

1306+00

1 10EO1

3 70E*02

370E*02

650E+00

380EO1

Is Max
Concentration
> Screening

Value?

Yes

No

No

No

Yes

No

No

No

No

Yes

No

No

Yes

No

Yes

Yes

No

No

No

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

Yes

COPC for
CW

Pathway?

(g)

Yes

No

No

No

Yes

No

No

No

No

Yes

No

No

Yes

No

Yes

Yes

No

No

No

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

Yes

Reason

> Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

> Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

> Screening Level

'/•Screening Level

'/•Screening Level

> Screening Level

'/•Screening Level

> Screening Level

'Screening Level

'/•Screening Level

'/•Screening Level

'/-Screening Level

'Screening Level

> Screening Level

> Screening Level

> Screening Level

> Screening Level

'Screening Level

'/•Screening Level

'/•Screening Level

'/-Screening Level

> Screening Level

COPC for
Volatilization
Pathway? (h)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

Not Volatile

Nol Volatile

Not Volatile

Not Volatile

Nol Volallle

Nol Volatile

Not Volallle

Not Volallle

Nol Volatile

Not Volatile

Not Volatile

Not Volatile

Nol Volatile

Not Volatile

Not Volatile

Nol Volatile

Not Volallle

Not Volallle

Nol Volatile

Not Volallle

Nol Volallle

Not Volatile

Nol Volatile

Not Volallle

Not Volatile

Not Volallle

Not Volatile

Not Volatile

Nol Volatile
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TABLE B-4

COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL, WASTE) SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 7 of 33

Constituent

Heptaofilor Epcnode

Herbicide

2,4,5-T

2,4-D

Dtchlorprop

MCPP

Penlflchrorophenol

PCB*

Total PCBs

Dloxln

2.3,7 8-TCDO-T6Q

Metal*

Afurrwium

Antimony

Arsenic

Banum

Berylium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

CAS

1024-57-3

(3-76-5

94-75-7

120-36-5

93-65-2

B7-86-5

1336-36-3

1746O1-6

7429-90-5

7440-36O

7440-38-2

7440-39-3

7440-41-7

7440-43-9

7440-70-2

7440-47-3

7440-48-4

7440-5W

743*89*

7439-92-1

7439-954

7439-98-5

7439-97-6

744002O

7440O9-7

7782-49-2

Units

mokg

mgfVg

rrvjkg

mgfVg

mgkg

mglkg

mrjkg

nKjkg

mg*a

nxjkg

mgfeg

nTQkg

mgkg

mg*g

nK/kg

mgkg

mg*B

trsjkg

mglkg

m9kfl

ntjkg

mjtkg

mgkg

rngtig

rngVg

mgfXg

FOD
(•)

1 3 3

2 3 3

2 3 3

1 1 3

1 1 3

1 1 3

3 3 3

3 3 3

3 3 3

3 3 3

3 3 3

3 3 3

3 3 3

3 3 3

3 3 3

3 3 3

3 3 3

3 3 3

3 3 3

3 3 3

3 3 3

3 3 3

3 3 3

3 3 3

3 3 3

2 3 3

%
FOD
(b)

33

67

67

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

67

Mean
Concentration

(c)

125E*00

824E*00

220E+01

1 10EO2

4306+01

6 10EO2

1 78E»03

325EO1

5476+03

1256*00

2006*01

663E*02

400EO1

393E*01

109E*04

3336*01

5636*00

9 576*02

118E«04

503E+02

2 72E*03

106E*03

165E*02

2 57E*01

105E»03

1 01E+01

Maximum
Detected

Concentration
(d)

2706*00

1706*01

4606*01

1 10EO2

430E+01

6 106-02

3 036*03

4 97EO1

970E*03

2406*00

3706*01

1206*03

670601

860E*01

200E*04

6206*01

6906*00

1506*03

1606*04

1206+03

4906+03

180E+03

3606*02

2806*01

2006+03

2406*01

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

Yes

No

Yes

No

No

No

Yes

No

Background
Concentration

(•)

6 106O3

NA

9666-03

1 036-01

2926*00

4 57E03

1 28EO1

8936-06

109E*04

2056+00

1086+01

317E*02

7656-01

1816*00

6116+04

1 896+01

9276+00

496E+01

2 10E*04

7 186*01

113E+04

5016+02

7 72EO2

2836+01

238E»03

1 076*00

Is Max
Concentration
> Background?

Yes

Yes

No

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

Yes

No

No

Yes

Soil
Screening
Level (f)

190601

6206+02

7706+02

4 92E+02

6206*01

900E»00

1006*00

1 OOE-03

920E*04

4 10E«01

160E+00

6706+03

1906*02

4506*01

NA

450E*02

1306+03

4 106+03

3106+04

750E*02

NA

1906*03

3106*01

200E*03

NA

510E»02

Is Max
Concentration
> Screening

Value?

Yes

No

No

No

No

No

Yes

Yes

No

No

Yes

No

No

Yes

••

No

No

No

No

No

--

No

Yes

No

No

COPC for
CW

Pathway?

(g)

Yes

No

No

No

No

No

Yes

Yes

No

No

Yes

No

No

Yes

No

No

No

No

No

No

No

No

Yes

No

No

No

Reason

'Screening Level

'/=Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

'Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

EN

'/•Screening Level

'/•Screening Level

'/•Screening Level

EN

'/•Screening Level

EN

'/•Screening Level

'Screening Level

'/•Screening Level

EN

'/•Screening Level

COPC for
Volatilization
Pathway? (h)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

Not Volatile

Nol Volatile

Nol Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Nol Volatile

Not Volatile

Not Volatile

Nol Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile
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TABLE B-4

COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL, WASTE) SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 8 of 33

Constituent

Saver

Sodium

Vanadium

Zinc

CAS

7440-22-4

7440-23-5

M40-62-2

7440464

Unit*

mg*g

mfjkg

mg*8

mtjkg

FOD
(*)

3 3 3

3 3 3

3 3 3

3 3 3

%
FOD
(b)

100

100

100
100

Mean
Concentration

(c)

723E*00

1626+02

1 936+01

1886+03

Maximum
Detected

Concentration
(d)

1506*01

2.206*02

2806*01

3906*03

Essential
Nutrient?

No

Yes

No

No

Background
Concentration

(*)

1026*00

1 416*02

344E*01

224E+02

Is Max
Concentration
> Background?

Yes

Yes

No

Yes

Soil
Screening

Lave) (f)

510E*02

NA

7206*02

310E*04

Is Max
Concentration
> Screening

Value?

No

No

No

COPC for
CW

Pathway?

(9)

No

No

No

No

Reason

'/•Screening Level

EN

'/•Screening Level

'/•Screening Level

COPC for
Volatilization
Pathway? (h)

No

No

No

No

Reason

Not Volallle

Nol Volatile

Not Volallle

Nol Volatile
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TABLE B-4

COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL, WASTE) SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 9 of 33

Constituent

Site P

VOCs

1,1-Oiohloroelhane

1.2-Dichloroethene (total)

2-Butanone (MEK)

4-Methyl-2-penlanone (MIBK)

Acetone

Benzene

Carbon DlsulfWe

Chlorobenzene

Chloroform

Oichloromethane

Etrrytbenzene

Methyl N-Butyl Ketone

Styrene (Monomer)

Tetrechloroethene

Toluene

Trtchroroethylene

Xytenes, Total

SVOCs

1 2,4.Titehlorobenzene

1.2-LVcNoroDenzene

1 ,3-Orchlorobefizene

1,4Dtchlorobenzene

2,4-OktHorophenol

2-Chkxopnenol

2-Methylnaprithalene

4-Chloroamilne

Acenaphthene

Anthracene

CAS

75-34-3

540-59O

78-93-3

108-10-1

57-64-1

71-43-2

75-15-0

108-90-7

37-66-3

75-09-2

100-41-4

591-78-6

100-42-5

127-18-4

108-88-3

79-01-6

1330-20-7

12042-1

95-50-1

541-73-1

106-46-7

120-83-2

95-57-8

91-57-6

106-47-8

83-32-9

120-12-7

Unit*

mr/kg

mojkg

m0kg

"19*9

mgikg

mgkg

mj»kg

mglkg

mglkg

mr/kg

mpAg

mrjkg

nxjkg

mgfkg

mfjkg

mokg

mgfeg

nxjkg

moke

mcjkg

mgfcg

mgfig

mgkg

nxjkB

nxjkg

mg*g

irxjkg

FOD
(a)

1 1 11

2 10 11

6 11 11

6 9 11

6 10 11

8 11 11

3 11 11

6 11 11

1 1 11

2 11 11

9 11 11

2 5 11

1 1 11

9 11 11

8 11 11

6 11 11

8 11 11

1 1 12

5 11 12

1 4 12

5 12 12

2 11 12

1 4 12

1 4 12

2 11 12

2 4 12

2 4 12

•̂
FOD
(b)

100

20

55

67

60

73

27

55

100

18

82

40

100

82

73

55

73

100

45

25

42

18

25

25

18

50

50

Mean
Concentration

M

240EO3

2 18EO1

7 49E01

4 27E01

1396*00

662E01

322EO1

966EO1

200EO3

405E-01

869E*00

261EO2

340EO4

1 316*01

731E*00

201EO1

4 026*01

1006O1

2766*00

265EO1

244E*01

251E«00

258E01

267EO1

345E+00

297EO1

241E-01

Maximum
Detected

Concentration
(d)

240EO3

750EO1

2506*00

1206+00

4306+00

2306*00

200E*00

350E*00

200E03

2306+00

7806*01

4806O2

3406O4

1406*02

3306*01

990E-01

3806*02

100EO1

1 406*01

4606O1

1606*02

160E*01

430E01

470601

1 506*01

720E01

340EO1

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

NO

No

No

No

Background
Concentration

(e)

NA

NA

NA

2 OOE-03

NA

NA

NA

NA

NA

573EO3

952E04

NA

4 106-03

9506-04

NA

NA

154E03

NA

NA

NA

NA

NA

NA

NA

NA

420EO2

120EO1

Is Max
Concentration
> Background?

--

Yes

Yes

Yes

No

Yes

Yes

-•

-•

Yes

Yes

Soil
Screening
Level (f)

1706+02

1506+01

2706*03

2806*02

6006*02

1306*00

120E+02

5306+01

1206+00

2 106*01

2006*01

2706+03

1806*03

3406*00

2206*02

1 10EO1

900E*01

5606+02

4 106+02

6306*00

7906*00

1806*02

2406+01

190E+01

2506*02

2906*03

2406*04

Is Max
Concentration

> Screening
Value?

No

No

No

No

No

Yes

No

No

No

No

Yes

No

No

Yes

No

Yes

Yes

No

No

No

Yes

No

No

No

No

No

No

COPC for
CW

Pathway?
(g)

No

NO

No

No

No

Yes

No

No

No

No

Yes

No

No

Yes

No

Yes

Yes

No

NO

No

Yes

No

No

No

No

No

No

Reason

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

'/•Screening Level

'Screening Level

'Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

'/•Screening Level

'/•Screenaig Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

COPC for
Volatilization
Pathway? (h)

No

No

No

No

No

Yes

No

No

No

No

Yes

No

No

Yes

No

Yes

Yes

No

No

No

No

No

No

No

No

No

No

Reason

</-Screening Level

•̂Screening Level

'/•Screening Level

'/•Screening Level

</»Scroening Level

'Screening Level

'/•Screening Level

'/•Screening Level

</»Screenmg Level

</»Screening Level

'Screening Level

'/•Screening Level

•(/•Screening Level

'Screening Level

•/•Screening Level

'Screening Level

'Screening Level

Not Volallle

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volallle

Nol Volatile
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TABLE B-4

COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL, WASTE) SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 10 of 33

Constituent

Benzo(a)anlhracene

Benzo(a)pyrene

3enzo{b)fluon»n1hene

Benzo(g,h,l)p«rylene

Benzofkyjuoranthene

Benzyl Butyl phlhalate

bo(2-6lhyihexyl)phlhalale

Carbazote

Chrysene

ra-n-butytphlhalate

Dl-n-octylphthalate

Dibenzo(a,h)anthracene

3ibenzofuran

Dtethyl Phlhalate

Fluoranlhene

Fhiorene

lndeno(1 ,2.3-cd)pyn>ne

Naphthalene

Phenanthrene

Phenol

Pyrene

Pesticide

4.4--DDD

4.4'-DDE

4.4'-DDT

Aldrln

alpha-BHC

alpha Chlordane

beta-BHC

Oieldrin

CAS

56-55-3

50-32-8

[05-99-2

191-24-2

207-08-9

85-68-7

117-81-7

86-74-8

218-01-9

84-74-2

117-84O

S3-70-3

132-64-9

34-66-2

206-44O

36-73-7

193-39-5

91-20-3

35-01-8

108-95-2

129-00-0

72-54-8

72-55-9

50-29-3

309-00-2

319-84-6

5103-71-9

319-85-7

60-57-1

Units

nxjkg

mgkg

nxjkg

nxjkg

nxjkg

irxjkg

mglkg

irxjkg

nxjkg

frxjkg

nxjkg

rrcjkg

nxjkg

nxjkg

itxjkg

mglkg

nxjkg

nxjkg

nxjkg

mg*9

nxjkg

mfjkg

nxjkg

irxjkg

nxjkg

nxjkg

nxjkg

nxjkg

irxjkg

FOD
(•)

4 5 12

3 4 12

4 5 12

4 5 12

4 5 12

2 10 12

7 10 12

1 1 12

4 5 12

1 1 12

1 4 12

2 2 12

4 7 12

1 11 12

4 8 12

2 4 12

2 3 12

2 11 12

8 10 12

5 10 12

5 B 12

1 5 12

5 11 12

7 12 12

1 11 12

4 9 12

4 6 12

5 12 12

8 12 12

%
FOD
("I

80

75

80

80

80

20

70

100

80

100

25

100

57

9

50

50

67

18

80

50

63

20

45

58

9

44

67

42

67

Mean
Concentration

(c)

3 10601

263601

334601

202EO1

2 78E-01

1136*00

9416O1

7306O2

4 136O1

1 70EO1

2976O1

845E02

458E01

2726*00

8516O1

272601

165EO1

1806*00

6946O1

1 076*00

796601

1366O2

9 OOE-02

347601

271602

155602

158E02

6186-02

126EO1

Maximum
Detected

Concentration

<d)

6806-01

670EO1

6806O1

3206O1

5706-01

3606*00

2406*00

7306O2

7706O1

1 706-01

590EO1

1 10601

980EO1

160E*01

170E*00

630EO1

240EO1

8 OOE+00

180E+00

320E+00

180E*00

190E-02

4 10EO1

1706*00

B90EO2

3306O2

2806O2

2606O1

560EO1

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(•)

325EO1

390601

3 70601

394EO1

328601

NA

3356O1

NA

336E01

NA

NA

120E01

NA

NA

411EO1

NA

NA

NA

3526O1

NA

4 016-01

539EO3

802EO3

2186O2

275EO3

258EO2

404E-03

NA

751EO3

Is Max
Concentration
> Backgro md?

Yes

Yes

Yes

No

Yes

Yes

Yes

No

--

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Soil
Screening

Level (f)

210E+00

210EO1

2106+00

2906*03

2106*01

1206*04

120E*02

8606*01

2 106*02

6206*03

2506*03

2 10EO1

3 10E+02

4906*04

2.206*03

2606*03

210E*00

1906*01

2406+04

3706+04

2906+03

1 OOE+01

7 OOE+00

700E+00

100601

360EO1

6506*00

130E*00

110EO1

Is Max
Concentration
> Screening

Value?

No

Yes

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

NO

No

No

No

No

NO

No

No

Yes

COPC for
CW

Pathway?

(g)
No

Yes

No

No

No

No

No

No

No

NO

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

Reason

'/•Screening Level

'Screening Level

'/•Screening Level

'/•ScreenaTg Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screanng Level

'/•Screening Level

'/•Screening Level

'Screening Level

COPC for
Volatilization
Pathway? (h)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

Nol Volatile

Not Volatile

Not Volallle

Not Volatile

Nol Volatile

Not Volallle

Nol Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Nol Volatile

Not Volatile

Nol Volallle

Nol Volatile

Not Volatile

Not Volallle

Nol Volatile

Not Volallle

Nol Volatile

Not Volatile

Nol Volatile

Not Volallle

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile
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TABLE B-4

COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL, WASTE) SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 11 of 33

Constituent

Endosulfan I

Endosulfan Sulfate

Endrin

Endnn Aldehyde

Endrin Ketone

gamma-BHC (Lindane)

gamma-Chlordane

Heptachlor Epoxxfe

MettKHychlor

Herbicide

2,4,5-T

2,4-D

Dalapon

Olcamba

Dichlorprop

MCPA

MCPP

Pentar+taophenol

PCBs

Total PCBs

Dloxln

2,3,7,8-TCDD-TEQ

Metals

Aluminum

Antimony

Arsenic

Banum

Beryllium

Cadmium

Caldum

CAS

959-98-8

1031O7-8

72-20-8

7421-93-4

53494-70-

58-89-9

5103-74-2

1024-57-3

72-43-5

93-76-5

94-75-7

75-99O

1918OO-9

120-36-5

94-74-6

93-65-2

37-86-5

1336-36-3

1746O1-6

7429-90S

7440-36O

7440-38-2

7440-39-3

7440-41-7

7440-43-9

7440-70-2

Units

nxjkg

rrxjkg

mglkg

nxjkg

nxjkg

mglkg

nxjkg

nxjkg

mglkg

nxjkg

nxjkg

nxjkg

nxjko

nxjkg

nxjkg

nxjko

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

FOD
(>)

3 11 12

5 11 12

1 9 12

2 11 12

2 5 12

3 12 12

6 12 12

1 5 12

2 5 12

4 10 12

6 10 12

4 4 12

2 2 12

4 4 12

1 12 12

4 9 12

12 12 12

10 12 12

11 12 12

12 12 12

9 12 12

12 12 12

12 12 12

12 12 12

12 12 12

12 12 12

%
FOD

(b)

27

45

11

18

40

25

50

20

40

40

60

100

100

100

8

44

100

83

92

100

75

100

100

100

100

100

Mean
Concentration

(c)

262E02

418E02

320E02

5 15602

121EO2

3 12EO2

7516O2

7996O3

701EO2

1736O2

209EO2

6906-03

3206-03

355603

2166*01

2276*00

7306O1

444E*00

2836-04

4906*03

114E*00

129E»01

1 19E*02

7 67EO1

1 076*01

6876*04

Maximum
Detected

Concentration

<«)

1 0OE-01

950602

680E-02

140E-01

210602

840E-02

2306-01

150EO2

100601

880EO2

550E02

830EO3

330603

950E-03

210E*02

100E»01

320E«00

266E+01

126603

8 80E»03

2106*00

270E-KM

190E*02

1806*00

9306*01

300E«05

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

Background
Concentration

(•)

2 14EO3

1 81603

43BEO3

48IEO3

NA

NA

213E-02

6 10EO3

331EO3

NA

966E03

NA

NA

103EO1

NA

2926+00

4 57EO3

1286-01

893EO6

109E«04

2056*00

108E»01

3 17E*02

765EO1

181E*00

611E+04

Is Max
Concentration
> Background?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

--

Yes

No

--

Yes

Yes

Yes

Yes

No

Yes

Yes

No

Yes

Yes

Yes

Soil
Screening

Level (f)

3706*02

3706*02

1806*01

1806*01

1806*01

1706*00

6506*00

1906O1

3106*02

6206*02

7 706*02

1806+03

1806*03

4926*02

3106+01

6206*01

900C*00

1006*00

100E03

920E*04

4106*01

1606*00

6706*03

190E»02

4506*01

NA

Is Max
Concentration
> Screening

Value?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

Yes

Ye,

No

No

Yes

No

No

Yes

COPC tor
CW

Pathway?

(g)
No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

Yes

Yes

No

No

Yes

No

No

Yes

No

Reason

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/-Screening Level

'/-Screening Level

'/•Screening Level

'/-Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

'/•Screening Level

'/-Screening Level

'Screening Level

'Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

EN

COPC for
Volatilization
Pathway? (h)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volallle

Not Volallle

Nol Volatile

Not Volatile

Not Volatile

Nol Volatile

Not Volallle

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Nol Volatile

Not Volatile

Not Volatile

Nol Volallle

Not Volatile

Nol Volatile

Nol Volallle

Not Volatile

Not Volatile

Not Volatile

Not Volatile
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TABLE B-4

COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL, WASTE) SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 12 of 33

Constituent

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

CAS

7440-47.3

7440-48-4

7440-504

743949*

7439-92-1

7439-95-4

7439-96-5

7439-97-6

7440O20

7440O9-7

7782-49-2

7440-22-4

7440-23-5

7440-28O

7440-62-2

7440-66-6

Unit*

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

mfjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

rrxjkg

nxjkg

FOD
<•)

12 12 12

12 12 12

12 12 12

12 12 12

12 12 12

12 12 12

12 12 12

12 12 12

12 12 12

12 12 12

8 12 12

9 12 12

11 12 12

3 12 12

12 12 12

12 12 12

%
FOD
(b)

100

100

100

100

100

100

100

100

100

100

67

75

92

25

100

100

Mean
Concentration

(c)

196E*01

672E+00

7616*01

142E*04

9 706+01

4906*03

2 426*02

4036*00

2 43E+01

1 11E*03

204E»00

5 706-01

1 736*03

704E-01

244E*01

946E*02

Maximum
Delected

Concentration
<<i)

390E*01

1306*01

2 706+02

420E*04

2506+02

220E*04

530E»02

1 90E*01

4 706*01

250E«03

7006+00

2 10E*00

1006*04

1506*00

4406*01

4 706*03

Essential
Nutrient?

No

No

No

Yes

No

Yes

No

No

No

Yes

No

No

Yes

No

No

No

Background
Concentration

(•)

1896*01

9276*00

4966*01

2106*04

7 18E*01

113E+04

501E»02

7 72602

2836*01

2 386*03

1 076+00

1026+00

1 41E*02

NA

3446*01

2246*02

Is Max
Concentration
> Background?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

--

Yes

Yes

Soil
Screening
Level (0

4506+02

1306+03

4106*03

3106*04

7506*02

NA

1 90E»03

3 10E*01

2006*03

NA

5 106+02

5 10E+02

NA

670E«00

720E+02

310E*04

Is Max
Concentration

> Screening
Value?

No

No

No

Yes

No

No

No

No

No

No

No

No

No

COPC for
CW

Pathway?
(9)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

'/•Screening Level

'/•Screening Level

'/•Screening Level

EN

'/•Screening Level

EN

'/•Screening Level

'/•Screening Level

'/-Screening Level

EN

'/•Screening Level

'/•Screening Level

EN

'/•Screening Level

'/•Screening Level

'/-Screening Level

COPC for
Volatilization
Pathway? (h)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

Not Volatile

Nol Volatile

Not Volatile

Not Volatile

Nol Volatile

Not Volatile

Not Volallle

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Nol Volatile

Not Volatile

Nol Volatile

Nol Volallle
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TABLE B-4

COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL, WASTE) SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 13 of 33

Constituent

Sit* Q Central

VOC*

1,2-Otahloroethene (total)

2-Bulamne (MEK)

4-Methyl-2-pentanone (MIBK)

Acetone

Benzene

Carbon DisulMe

Chlorobenzene

Etfrvloenzene

Tetracnloroelhena

Toluene

Tnchloroelhylene

Vinyl chloride

Xytenes, Total

SVOCs

1.2,4-Trichlorobenzene

1 2-DicHorobenzene

1.4-Dichlorobenzene

2,4.5-TricMorophenol

2 4.6-Trichloroohenol

2,4-DtchkxDphenol

2-Chkxophenol

2-Melhylnaphlhalene

3-Melrn/(phetx#4-Mijlhvlpnenol

Acenaphlnene

Acenaphtfiyfene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

CAS

540-59O

78-93-3

108-10-1

87-64-1

71-43-2

75-15-0

108-90-7

100-41-4

127-18-4

108-88-3

79-01-6

75-01-4

1330-20-7

12002-1

95-50-1

106-46-7

95-95-4

38-06-2

120-832

95-57-8

91-57-6

106-44-5

33-32-9

208-96-8

120-12-7

56-55-3

50-32-8

Units

nxjkg

nxjkg

nxjkg

nxjkg

mglkg

nxjkg

nxjkg

mj/kg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

mrjkg

nxjkg

mglkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

mfjkg

FOD
(•)

2 8 9

7 8 9

2 8 9

8 9 9

7 9 9

9 9 9

9 9 9

9 9 9

7 8 9

4 9 9

7 8 9

1 1 9

9 9 9

1 1 9

1 8 9

9 9 9

1 1 9

1 7 9

1 7 9

1 1 9

8 9 9

3 8 9

5 9 9

1 2 9

4 9 9

8 9 9

7 9 9

%
FOD
(b)

25

88

25

89

78

100

100

100

88

44

88

100

100

100

13

100

100

14

14

too

89

38

56

50

44

89

78

Mean
Concentration

(«)

2316-02

2 126-02

2 12EO2

2 97EO1

992EO2

311EO2

5196*00

262EO1

340EO3

138E*00

507EO3

3106O3

2746*00

270EO2

2046O1

107E*00

134EO1

353EO1

234E01

340602

413EO1

2.28EO1

655E01

1 75E-01

885E01

607E-01

6 42E-01

Maximum
Detected

Concentration

(d)

120EO1

3856-02

430EO2

155E+00

3356O1

1956-01

4 OOE +01

1406+00

150E-02

630E+00

290EO2

310E03

1006*01

270EO2

220EO1

5806*00

134EO1

117E*00

340E01

340602

130E«00

550EO1

2006*00

1 70E01

320E*00

315E»00

2656*00

Essential
Nutrient?

No

No

No

No

No

No

No

No

NO

No

No

No

No

No

No

No

No

NO

No

No

No

No

No

No

No

No

No

Background
Concentration

(•)

NA

NA

200603

NA

NA

NA

NA

9526-04

950E04

NA

NA

NA

154EO3

NA

NA

NA

NA

NA

NA

NA

NA

NA

420EO2

NA

1 206-01

3 25EO1

390E01

IS Max
Concentration
> Backgro'ind?

Yes

Yes

Yes

••

--

-•

Yes

••

--

••

--

••

Yes

Yes

Yes

Yes

Soil
Screening
Level (f)

1506*01

2706*03

2806*02

6006+02

1306*00

120E*02

5306+01

2006*01

340E*OO

220E»02

1 10EO1

750EO1

9006*01

5606*02

410E*02

7906+00

620E+03

620E+00

1806+02

2406+01

1906*01

3106*02

2906*03

290E+03

2406*04

2106*00

210EO1

Is Max
Concentration

> Screening
Value?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

NO

NO

No

No

No

No

Yes

Yes

COPC for
CW

Pathway?

(g)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

Yes

Reason

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/-Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/-Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/-Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/-Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

'Screening Level

COPC for
Volatilization
Pathway? (h)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

'/•Screening Level

'/•Screening Level

</-Soreer»ng Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

</=Screenlng Level

</=Screening Level

'/•Screening Level

</-Screenmg Level

</»Screenlng Level

'/•Screening Level

OScreening Level

Not Volatile

Not Volatile

Nol Volatile

Nol Volallle

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Nol Volallle

Not Volatile

Not Volatile

Not Volatile

Not Volallle
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TABLE B-4

COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL, WASTE) SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 14 of 33

Constituent

Benzo(b)fluoranlhene

Benio(g,h.i)perylene

BenzofkJAuonyithene

Benzyl Butyl Phlhalate

bis(2-6«iyt<exvl)pht<alaU>

Carbazole

Chrysene

Dt-n-butylphlhalate

ra-rK>Gtvlphthalale

Dtbenzo(a,h)anthracene

Dibenzofuran

Dmoseb

Ruoranthene

Ruorene

HeKsohtorobenzerie

lrxleoo(1Z3-cd)pyn>ne

Naphthalene

PhenanOvene

Phenol

Fyene

Pesticide

4,4'-OOO

4.4'-DOE

4,4'-OOT

Aldrln

alpha-BHC

alpha-Chkxdane

beta-BHC

della-BHC

Dieldnn

CAS

205-99-2

191-24-2

207-08-9

8548-7

117-81-7

86-74-8

218-01-9

84-74-2

117-84O

53-70-3

132-64-9

88-85-7

206-440

86-73-7

118-74-1

193-39-5

91-20-3

85-01 -8

108-95-2

129000

72-54-8

72-55-9

50-29-3

30900-2

319-84-6

5103-71-9

319-85-7

319-86-8

SO 57-1

Unit*

nxjkg

nxjkg

nxjkg

nxjkg

mglkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

mgrkg

nxjkg

nxjkg

nx>kg

mrjkg

nxjkg

nxjkg

mglkg

nxjkg

mgfkg

mgrkg

nxjkg

mrjkg

nxjkg

nxjkg

nxjkg

nxjtoo

nxjkg

mrjkg

FOD

(•)

6 9 9

6 9 9

5 9 9

6 9 9

9 9 9

2 9 9

9 9 9

4 9 9

1 8 9

2 2 9

6 9 9

1 1 9

9 9 9

6 9 9

1 1 9

4 7 9

8 9 9

9 9 9

2 8 9

9 9 9

4 9 9

1 7 9

3 9 9

2 9 9

2 9 9

6 9 9

1 7 9

1 8 9

6 9 9

•A
FOD
(b)

67

67

56

67

100

22

100

44

13

100

67

100

100

67

100

57

89

100

25

100

44

14

33

22

22

67

14

13

67

Mean
Concentration

(c)

7 82E01

320E-01

875EO1

8.25EO1

5486*00

8 196O1

6 28EO1

528E01

256601

635602

502601

880EO2

118E»00

734601

290EO2

2536O1

819EO1

1906*00

226EO1

1476*00

2966O2

1 61EO2

401EO2

1 89602

1886-02

8316O3

454E03

7096O3

7 01E02

Maximum
Detected

Concentration

<d)

245E*00

1186*00

265E»00

305E*00

2206*01

230E*00

300E*00

2606+00

550EO1

720EO2

1656*00

8806O2

7 25E«00

280E*00

2906O2

8056-01

4356*00

1356*01

430EO1

8756*00

890EO2

490EO2

1 05EO1

1 10EO1

605E-02

3 10EO2

160EO2

230EO2

390E-01

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(•)

370601

3946-01

328EO1

NA

335EO1

NA

336EO1

NA

NA

120EO1

NA

NA

411E-01

NA

NA

NA

NA

3526-01

NA

4016-01

5396O3

802E-03

2 18EO2

2 756O3

2586O2

4046O3

NA

857EO3

7 51E-03

Is Max
Concentration
> Background?

Yes

Yes

Yes

Yes

Yes

--

No

-•

-•

Yes

-•

--

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Soil
Screening

Level (0

2106*00

2906*03

2106*01

120E«04

1206+02

8606*01

210E+02

6206+03

250E*03

2106O1

3 106*02

6206+01

2206*03

2606*03

1 106+00

2105*00

1906+01

2406+04

3706+04

2 906+03

1006*01

700E«00

7006*00

100EO1

360601

650E+00

1306*00

1706*00

1 106O1

Is Max
Concentration
> Screening

Value?

Yes

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

NO

No

No

No

No

No

Yes

No

No

No

No

Yes

COPC for
CW

Pathway?

(g)

Yes

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

No

Yes

Reason

'Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/-Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/"Screening Level

'/-Screening Level

'/•Screening Level

'/•Screenng Level

'/•Screening Level

</=Screenmg Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

'/-Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

COPC for
Volatilization
Pathway? (h)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

Nol Volatile

Not Volallle

Nol Volatile

Not Volatile

Nol Volatile

Not Volatile

Not Volatile

Nol Volallle

Not Volatile

Nol Volallle

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volallle

Nol Volatile

Not Volellle

Not Volatile

Not Volallle

Not Volatile

Not Volallle

Not Volatile

Not Volatile

Not Volatile

Nol Volatile
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Constituent

Endosulfan Sulfate

6ndrin Aldehyde

Endnn Ketone

gamma-Chlordane

Melhoxychlor

CAS

103107-8

7421-93-4

53494-70-

5103-74 2

72-435

Unit*

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

FOD

(•)

3 8 9

3 8 9

4 8 9

2 8 9

1 7 9

%
FOD
(b)

38

38

50

25

14

Mean
Concentration

(c)

115EO2

1 51EO2

1 78EO2

939EO3

304EO2

Maximum
Detected

Concentration

(d)

380EO2

480E02

7 03E02

4 05EO2

550E02

Eisentla!
Nutrient?

No

No

No

No

No

Background
Concentration

(•)

181603

4816-03

NA

2 136O2

331EO3

Is Max
Concentration
> Background?

Yes

Yes

--

Yes

Yes

Soil
Screening

Level (f)

3706+02

1806+01

1806+01

6506+00

3 106*02

Is Max
Concentration
> Screening

Value?

No

No

No

No

No

COPC for
CW

Pathway?

(«)

No

No

No

No

No

Reason

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/-Screening Level

'/•Screening Level

COPC for
Volatilization
Pathway? (h)

No

No

No

No

No

Reason

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Herbicide

2.4.5-T

2,4-0

2,4-DB

Dalapon

Dicamba

MCPP

PentacfilOTOpheriol

93-76-5

94-75-7

94-82-6

75-990

191800-9

93-65-2

37-86-5

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

3 5 9

3 5 9

1 6 9

3 3 9

1 1 9

1 1 9

8 9 9

60

60

17

100

100

100

89

6106-03

527EO3

962EO3

311E-02

290EO3

1106*00

1636*00

9 10EO3

750EO3

200EO2

680E02

290E-03

1 10E*00

1 02E+01

No

No

No

No

No

No

No

NA

966EO3

NA

NA

NA

2926*00

4 57E03

No

--

--

•-

No

Yes

620E+02

7 70E+02

4906+02

1806+03

1806+03

6206+01

9006*00

NO

No

No

No

No

NO

Yes

No

No

No

No

No

No

Yes

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

No

No

No

No

No

No

No

Not Volallle

Not Volatile

Not Volatile

Not Volallle

Not Volatile

Not Volatile

Nol Volallle

PCB*

Total PCBs 1336-36-3 rrxjke 8 9 9 89 2406*00 874E+00 No 1 28EO1 Yes 1 OOE»00 Yes Yes 'Screening Level No Not Volatile

Dloxln

2.3,7,8-TCDD-TEQ 11746-01-6 nxjkg 8 9 9 89 2426O3 164EO2 No 893606 Yes 100EO3 Yes Yes 'Screening Level No Not Volatile

Metal*

Aluminum

Anbmony

Arsenic

Banum

BervlKjm

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

7429-90-5

7440-360

7440-38-2

7440-39-3

7440-41-7

7440-43-9

7440-70-2

7440-47-3

7440-48-4

744050-8

7439-89*

7439-92-1

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

9 9 9

7 9 9

9 9 9

9 9 9

9 9 9

9 9 9

9 9 9

9 9 9

9 9 9

9 9 9

9 9 9

9 9 9

100

78

100

100

100

100

100

100

100

100

100

100

5906*03

2396*00

1 476*01

205E*02

755E01

235E*00

796E*04

2846*01

684E*00

2 296*03

201E»04

1 916*02

830E+03

580E*00

5706+01

395E+02

260E+00

9656*00

2406+05

975E«01

1506*01

200E»04

5406+04

5806*02

No

No

No

No

No

No

Yes

No

No

No

Yes

No

1096*04

205E*00

1086*01

3 176*02

765601

1816*00

6116*04

1 89E*01

927E*00

496E+01

210E+04

7 186+01

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

9206*04

410E+01

1606+00

6706+03

190E«02

450E*01

NA

4506*02

1306*03

4 106*03

310E+04

750E+02

No

No

Yes

No

No

No

Nn

No

Yes

Yes

No

No

No

Yes

No

No

No

No

No

No

Yes

No

NO

'/•Screening Level

'/•Screenaig Level

'Screening Level

'/•Screening Level

'/-Screening Level

'/•Screening Level

EN

'/•Screening Level

'/•Screening Level

'Screening Level

EN

'/•Screening Level

No

No

No

No

No

No

No

No

No

No

No

No

Not Volatile

Not Volallle

Not Volatile

Not Volatile

Nol Volallle

Nol Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Nol Volatile

Not Volatile
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Constituent

Magnesium

Manganese

Mercury

Nickel

3otassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

CAS

7439-95-4

7439-96-5

7439-97-6

7440O2O

7440O9-7

7782-49-2

7440-22-4

7440 23-5

7440-28-0

7440-62-2

7440-66-6

Unit*

mokg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

mfjkg

FOD
(•)

9 9 9

9 9 9

9 9 9

9 9 9

9 9 9

2 9 9

9 9 9

8 9 9

1 9 9

9 9 9

9 9 9

%
FOD
(b)

100

100

100

100

100

22

100

89

11

100

100

Mean
Concentration

M

6276+03

842E+02

6646O1

3986*01

1 036*03

144E*00

8596O1

3836*02

1166*00

2 376*01

3 746+02

Maximum
Detected

Concentration

(d)

1706*04

5456*03

1806*00

'

160fc'U3

640E*00

3756*00

1356*03

4106*00

560E*01

106E*03

Essential
Nutrient?

Yes

No

No

No

Yes

No

No

Yes

No

No

No

Background
Concentration

(•)

1 136*04

5016+02

772602

283E+01

2386+03

1 076*00

1 02E«00

1 41E»02

NA

344E+01

2 24E+02

Is Max
Concentrallon
> Background?

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Soil
Screening
Level (f)

NA

1906*03

3106*01

2006*03

NA

5 106*02

5 10E*02

NA

6706*00

720E*02

3106*04

Is Max
Concentration

> Screening
Value?

-

Yes

No

No

No

No

--

No

No

No

COPC for
CW

Pathway?

|g)
No

Yes

No

No

No

No

No

No

No

No

No

Reaaon

EN

'Screening Level

'/•Screening Level

</«Screening Level

6N

'/•Screening Level

'/•Screening Level

EN

'/•Screening Level

'/•Screening Level

'/•Screening Level

COPC for
Volatilization
Pathway? (h)

No

No

No

No

No

No

No

No

No

No

No

Reason

Not Volallle

Not Volallle

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volallle

Not Volallle
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ENSR INTERNATIONAL
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Constituent

Site Q North

VOC*

1,1,1-Trfcnloroethane

1,1-achkxoethane

1,1-Dtchloroethylene

1,2-Otchrbroethane

1 2-Oichloroelhene (total)

2-Butanone (MEK)

4-Methyl-2-pentanone (MIBK)

Acetone

Benzene

Carbon Disulfide

Chlorobenzene

Chloroform

Chloromelhane

ds-1 ,3-Dlchloropropene

Otchloromethane

Ethylbenzene

Methyl N-Butyl Ketone

Styrene (Monomer)

Tetrachloroethene

Toluene

trans-1.3-0ichloropropene

Trichkxoelhylene

Vinyl chloride

Xytenes, Total

SVOCs

1 ,2,4-Trtchlorobenzene

1 ,2-Dtchlorobenzene

1 3-Dichforobenzene

CAS

71-55-6

75-34-3

75-35-4

107-06-2

540-59-0

78-93-3

108-10-1

37-64-1

71-43-2

75-15-0

108-90-7

57-66-3

74-87-3

10061O1-

75O9-2

100-41-4

591-78-6

100-42-5

127-18-4

108-88-3

10061-02-

79-01-6

75-01-4

1330-20-7

120-62-1

95-50-1

541-73-1

Units

nxjkfj

mrjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

rrxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjtog

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

mgrkg

mgfcfl

FOD

(•)

1 14 15

1 15 15

1 15 15

1 15 15

1 15 15

5 15 15

2 13 15

6 14 15

8 15 15

9 15 15

6 15 15

1 1 15

1 15 15

1 15 15

1 12 15

8 15 15

2 13 15

2 2 15

13 15 15

4 15 15

1 15 15

13 15 15

1 15 15

10 15 15

4 14 15

3 14 15

3 3 15

%
FOD

(b)

7

7

7

7

7

33

15

43

53

60

40

100

7

7

8

53

15

100

87

27

7

87

7

67

29

21

100

Mean
Concentration

(c)

351EO2

7 87EO2

694E-02

3236-01

1 62601

319601

613E-02

4 37EO1

677EO1

9 87EO2

468E+00

9 OOE -04

129E01

587E02

420EO3

347E*00

5496O2

540EO4

1956*00

4536*00

554E02

1 07E01

109EO1

2556*01

1 47E*00

117E-KW

6 07E02

Maximum
Detected

Concentration
(1)

250EO1

660EO1

520EO1

400E*00

140E*00

2006*00

580E-01

300E*00

8806+00

970EO1

3606+01

9 OOE -04

900EO1

360E-01

9 10EO3

4 OOE+01

500601

690E04

2 80E*01

4 706*01

3 10EO1

730EO1

600EO1

300E*02

100E«01

970E+00

1 10E-01

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(e)

NA

NA

NA

NA

NA

NA

200E03

NA

NA

NA

NA

NA

900EO4

NA

5736-03

952EO4

NA

4 10EO3

950EO4

NA

NA

NA

NA

154EO3

NA

NA

NA

I* Max
Concentration
> Background?

Yes

-

Yes

Yes

Yes

No

Yes

Yes

-

Soil
Screening
Level (f)

6906*02

1706*02

4106*01

6 OOE-01

1506*01

2706*03

2806*02

6006*02

1306*00

1.206*02

5 306*01

1206*00

2606*00

180E«00

2 10E«01

200E«01

270E+03

180E+03

340E+00

220E*02

1806+00

1 106O1

7506-01

900E«01

560E*02

4 10E*02

630E*00

Is Max
Concentration

> Screening
Value?

No

No

No

Yes

No

No

No

No

Yes

No

No

No

No

No

No

Yes

No

No

Yes

No

No

Yes

No

Yes

No

No

No

COPC for
CW

Pathway?

(g)

No

No

No

Yes

No

No

No

No

Yes

No

No

No

No

No

No

Yes

No

No

Yes

No

No

Yes

No

Yes

No

No

No

Reason

'/•Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

'/"Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

'/"Screening Level

'Screening Level

'/•Screening Level

'/•Screening Level

'/"Screening Level

COPC for
Volatilization
Pathway? (h)

No

No

No

Yes

No

No

No

No

Yes

No

No

No

No

No

No

Yes

No

No

Yes

No

No

Yes

No

Yes

No

No

No

Reason

'/-Screening Level

</-Screening Level

'/•Screening Level

'Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

</=Screening Level

'/•Screening Level

•(/•Screening Level

'/•Screening Level

OScreemng Level

'/•Screening Level

'Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

•/•Screening Level

'/•Screening Level

'Screening Level

'/•Screening Level

'Screening Level

Not Volatile

Not Volatile

Not Volatile
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Constituent

1.4-DicWorobenzene

2.4,5-Trichlorophenol

2.4.6-TnchVxophenol

2,4-LTktetorophenol

2,4-Otnelhylpnenol

2-Chtorophenol

2-Methylnachthalene

2 Nitroanlline

3-MeBiy»XK»rw(/4-Melhylphenot

4-Chloroanrline

Acenapnlhene

Acenaphthylene

Anthracene

Benzo(a)anlhracene

Benzo(a)pyrene

Benzo(b)0uoranlhene

Benzo(g,h,i)perylene

Benzo(k)fkjoranthene

Benzyl Butyl Phlhalale

bre(2-Chtoroelhv1)e*er

bw(2-Elhyrhexyr»jh«ialBte

Carbazole

Chrysene

Di-n-bulvlphthalate

Oibenzo(a,h)anlhracene

Oibenzofuran

CHethyl Phthalate

Fkjoranthene

Fluorene

Hexachkxobenzene

CAS

106-46-7

95-95-4

38-06-2

120-83-2

105-67-9

95-57-8

91-57-6

88-74-4

106-44-5

106-47-8

33-32-9

208-96-8

120-12-7

56-55-3

50-32-8

205-99-2

191-24-2

207O8-9

3568-7

111-44J

117-81-7

86-74-8

218-01-9

84-74-2

J3-70-3

132-64-9

84-68-2

206-44O

36-73-7

118-74-1

Unit*

nxjkg

mglkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkQ

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

f9*9

nxjkg

mrjkg

nxjkg

mgrkg

nxjkg

FOD
(•)

6 14 15

1 2 15

2 14 15

5 15 15

1 1 15

2 14 15

9 10 15

1 14 15

1 1 15

3 14 15

10 12 15

1 1 15

11 13 15

13 14 15

13 14 15

14 14 15

13 13 15

14 14 15

3 3 15

1 1 15

10 14 15

8 9 15

13 14 15

1 1 15

8 9 15

8 10 15

2 14 15

14 14 15

8 10 15

1 1 15

H
FOD
(b)

43

50

14

33

100

14

90

7

100

21

63

100

85

93

93

100

100

100

100

100

71

89

93

100

89

80

14

100

80

100

Mean
Concentration

(c)

9 15EO1

177EO1

390E+00

2296*01

3706O2

683601

1 81E01

3816*00

1 70601

5286*00

222E01

690EO2

5456O1

1.23E+00

132E*00

1186*00

6496O1

1076*00

587EO2

4 40EO2

1446*00

235E01

138E*00

360EO2

2 11EO1

198EO1

6086O1

2365*00

2406O1

300EO2

Maximum
Detected

Concentration

(d)

3206*00

180601

4706*01

2706*02

370602

170E*00

590EO1

200E*01

1 70E01

3006*01

470EO1

690EO2

120E*OO

290E*00

270E*00

220E*00

1206*00

220E»00

120601

440602

100E*01

550E01

3106*00

360602

4 OOE-01

410601

160E*00

570E*00

490E01

300EO2

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(e)

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

420E02

NA

120EO1

3 25EO1

390601

3 70EO1

394601

328EO1

NA

NA

335601

NA

336EO1

NA

120EO1

NA

NA

411EO1

NA

NA

Is Max
Concentration
> Background?

-•

••

--

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

••

Yes

••

Yes

••

Yes

Soil
Screening
Level (f|

7906*00

6.206*03

620E+00

1806*02

1206*03

2406*01

190E»01

1806*00

3106*02

250E*02

290E+03

2 90E*03

240E»04

2 10E*00

210601

210E+00

2906*03

210E+01

120E«04

550EO1

120E«02

8606+01

2 10E+02

6206+03

2 10EO1

3 10E»02

4906*04

2 20E*03

2606*03

1106+00

Is Max
Concentration

> Screening
Value?

NO

No

Yes

Yes

No

No

No

Yes

No

No

No

No

No

Yes

Yes

Yes

No

No

No

No

NO

No

No

No

Yes

No

No

No

No

No

COPC for
CW

Pathway?

(g)

No

No

Yes

Yes

No

No

No

Yes

No

No

No

No

No

Yes

Yes

Yes

No

No

No

No

No

No

No

No

Yes

No

No

No

No

No

Reason

'/•Screening Level

'/•Screening Level

'Screening Level

'Screening Level

'/"Screening Level

'/'Screening Level

'/•Screening Level

'Screening Level

'/'Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

'Screening Level

'Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

</"Screenmg Level

'/"Screening Level

'/•Screening Level

«/»Screenmg Level

'/"Screening Level

'Screening Level

'/•Screening Level

'/•Screening Level

</"Screenmg Level

'/•Screening Level

'/•Screening Level

COPC for
Volatilization
Pathway? (h)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

Not Volallle

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Nol Volallle

Not Volatile

Nol Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Nol Volallle

Not Volatile

Not Volallle

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volallle

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile
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Constituent

lndeno(1 ,2,3-cd)pyrene

Naphthalene

Nitrobenzene

Phenanthrene

Phenol

Pyrene

Pesticide

4,4'-ODD

4,4'-DDE

4,4'-DDT

alpha-BHC

alpha-Chlordane

twla-BHC

delta-BHC

Dleldnn

Endosulfan II

endosutfan Sulfate

Endnn

Endrin Aldehyde

Endnn Ketone

gamma-BHC (Lindane)

gamma-Cnlordane

Heptachlor

Heptachlor Epoxkte

Methcxychkx

CAS

193-39-5

91.20-3

98-95-3

35-01-8

108-95-2

129-OOO

72-54-8

72-55-9

M-29-3

319*4-6

5103-71-9

)19-85-7

319-864

50-57-1

3321*65-

1031O7-8

72-20-8

7421-93-4

53494-70-

58-89-9

5103-74-2

76-44-8

1024-57-3

72-43-5

Units

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

rrxjkg

mfjkg

nxjkg

mgrkg

rnfjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjks

nxjkg

nxjkg

rrxjkg

nxjkg

nxjkg

nxjkg

nxjkg

irxjkg

FOD
(•)

12 13 15

6 14 15

1 14 15

14 14 15

6 15 15

13 14 15

3 11 15

7 11 15

12 15 15

3 15 15

5 9 15

8 15 15

1 15 15

10 15 15

3 13 15

2 15 15

4 15 15

4 15 15

6 15 15

3 15 15

10 15 15

3 10 15

3 13 15

6 14 15

%
FOD
(b)

92

43

7

100

40

93

Mean
Concentration

(c)

585EO1

809EO1

604601

2056*00

2406*00

276E*00

Maximum
Detected

Concentration
W

120E+00

5606*00

190E*00

5506*00

2906*01

6706*00

Essential
Nutrient?

No

No

No

No

No

No

27

64

80

20

58

53

7

67

23

13

27

27

40

20

67

30

23

43

185EO2

4766-01

4 876O1

2266O2

386EO2

1 24EO1

832EO2

345E01

361EO2

122E01

201E01

1 24EO1

935EO2

5086-02

122E01

607EO3

320EO2

1 976O1

390602

4906*00

500E*00

9006-02

2006O1

130E+00

660EO1

3206+00

220EO1

1006+00

1706*00

7306O1

630EO1

310601

1206+00

1106O2

1506O1

1806+00

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(•>

NA

NA

NA

3 52601

NA

4 01EO1

539EO3

802E03

2 18E02

2586-02

404EO3

NA

857EO3

7 51EO3

1 16EO3

1 81EO3

438EO3

481EO3

NA

NA

2 13EO2

1666-02

6106O3

331EO3

IS Max
Concentration
> Background?

•-

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

••

Yes

No

Yes

Yes

Soil
Screening
Level (f)

210E*00

190E«01

1 006*01

2406*04

3706*04

2906*03

1006*01

7 OOE+00

7 OOE+00

360EO1

6506+00

1306+00

1706+00

1106O1

3706*02

370E«02

1806*01

1806*01

180E*01

1 70E*00

6506+00

3806O1

190EO1

3106+02

Is Max
Concentration
> Screening

VahM?

No

No

No

No

No

No

No

No

No

No

No

No

NO

Yes

No

No

No

No

No

No

No

No

No

No

COPC for
CW

Pathway?
(9)

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

No

No

No

NO

No

No

No

Reason

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

COPC for
Volatilization
Pathway? (h)

No

No

No

No

No

No

•/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/-Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Nol Volatile

Not Volallle

Not Volatile

Not Volallle

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile.

Nol Volatile

Not Volatile

Nol Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volallle

Not Volatile

Not Volatile

Herbicide

2.4,5-T

2,4-D

Dalapon

Dichkxprop

93-76-5

94-75-7

75-990

120-36-5

nxjkg

nxjkg

nxjkg

rrxjkg

3 12 15

6 15 15

1 1 15

1 1 15

25

40

100

100

4 93EO3

190E*01

920603

270E03

1006-02

170E»02

920EO3

2 70EO3

No

No

No

No

NA

9666O3

NA

103EO1

Yes

No

6206*02

7 706*02

1806*03

4926*02

No

No

No

No

No

No

No

No

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

No

No

No

No

Not Volatile

Not Volatile

Nol Volatile

Not Volatile
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Constituent

MCPA

MCPP

PofitfSCah)OfDpn6noi

PCB*

Total PCBs

Dloxln

2,3,7,8-TCDD-TEQ

Metal*

Aluminum

Antimony

Arsenic

Barium

Sen/Drum

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nroxef

Potassium

Selenium

Silver

SooHum

Vanadium

Zinc

CAS

94-74-6

93-65-2

37-86-5

1336-36-3

1746-01-6

7429-90-5

7440-36-0

7440-38-2

7440-39-3

7440-41-7

7440-43-9

7440-70-2

7440-47-3

7440-48-4

7440-50-8

7439-894

7439-92-1

7439-95-4

7439-96-5

7439-97-6

7440O20

7440-09-7

7782-49-2

7440-22-4

7440-23-5

7440-62-2

7440-660

Unit*

nxjkg

nxjkg

nxjkg

nx/ig

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

mgrkg

nxjkg

nxjkg

mglkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

FOD
(•)

1 1 15

3 12 15

13 15 15

13 15 15

13 15 15

15 15 15

13 15 15

15 15 15

15 15 15

15 15 15

15 15 15

15 15 15

15 15 15

15 15 15

15 15 15

15 15 15

14 15 15

15.15 15

15 15 15

15 15 15

15.15 15

15 15 15

2 15 15

10 15 15

14 15 15

15 15 15

15 15 15

%
FOD
(b)

100

25

87

87

87

100

87

100

100

100

100

100

100

100

100

100

93

100

100

100

100

100

13

67

93

100

100

Mean
Concentration

(c)

250601

1316*00

6546*01

2 936+01

5 24EO3

5 52E+03

7 776*00

1 186*01

1386*03

708EO1

1 23E*01

551E«04

326E*01

8906*00

3 786*02

2956*04

1966*03

4116*03

3 516*02

1576*00

3316+01

8516*02

600EO1

121E«00

4 286*02

4096*01

1 776*03

Maximum
Detected

Concentration

w
2506O1

3606+00

5 106*02

1906*02

551E-02

1106*04

840E+01

400E*01

720E»03

1606*00

9206*01

230E+05

1 40E»02

2 10E«01

3806*03

830E*04

2406*04

9706*03

6606*02

1506+01

1106*02

2306*03

1 106*00

5206*00

1 406*03

2806*02

1106*04

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

Yes

No

Yes

No

No

No

Yes

No

No

Yes

No

No

Background
Concentration

(•)

NA

2926*00

4 576O3

1286O1

893EO6

109E+04

205E+00

108E+01

3 17E*02

765EO1

1816*00

611E*04

1 896*01

927E*OO

4966*01

210E*04

718E*01

113E*04

501E+02

772EO2

2836+01

238E*03

1 07E*00

102E+00

141E+02

3446*01

2 246*02

IS Max
Concentration
> Background?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Soil
Screening

Level (0

3106+01

6.20E+01

9006*00

1006*00

100EO3

920E+04

4106*01

1605*00

6 706*03

190E+02

450E*01

NA

4506*02

1306*03

4106+03

310E+04

7506*02

NA

190E»03

3106*01

2006*03

NA

510E«02

5106*02

NA

7206+02

3106*04

Is Max
Concentration

> Screening
Value?

No

No

Yes

Yes

Yes

No

Yes

Yes

Yes

No

Yes

No

No

No

Yes

Yes

No

No

No

Nn

No

••

No

No

COPC for
CW

Pathway?

(g)

No

No

Yes

Yes

Yes

No

Yes

Yes

Yes

No

Yes

No

No

No

No

No

Yes

No

No

No

No

No

No

No

No

No

No

Reason

'/•Screening Level

'/•Screening Level

'Screening Level

'Screening Level

'Screening Level

'/•Screening Level

'Screening Level

'Screening Level

'Screening Level

'/•Screening Level

'Screening Level

EN

'/•Screening Level

'/•Screening Level

'/•Screening Level

EN

'Screening Level

EN

'/•Screening Level

'/-Screening Level

'/•Screening Level

EN

'/•Screening Level

'/•Screening Level

EN

'/•Screening Level

'/•Screening Level

COPC for
Volatilization
Pathway? (h)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volallle

Not Volatile

Not Volallle

Not Volatile

Not Volatile

Not Volatile

Not Volallle

Nol Volatile

Not Volatile

Not Volatile

Not Volatile

Nol Volatile

Nol Volatile

Not Volatile

Nol Volatile

Not Volatile

Nol Volatile

Not Volatile

Not Volatile

Nol Volatile

Nol Volatile

Not Volatile

Not Volallle
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Constituent

Slta Q South

VOC*

1.1,1-Trichxxoemane

1,1-Dlchtoroethane

1,2-Dtchloroethene (total)

2-Butanone(MEK)

4-Methyl-2-pentanone (MIBK)

Acetone

Benzene

Carbon Oisulfide

Cfxorobenzene

Chkxoethane

Chloroform

Ochloromethane

Elhylbenzene

Methyl N-ButylKetone

Styrene (Monomer)

Tetrachtoroathene

Toluene

Titchloroetriylene

Xytenes, Total

SVOCs

1.2,4-Tnchkxobenzene

1,2-Dtchlorobenzen*

1,4-CXchlorobenzene

2,4,5-TrWaorophend

2-Melhylnaphthalene

3-Melhylphenrx/4-rvk*ylprienol

4 Chkxoaniline

Acenaphlhene

CAS

71-55-6

75-34-3

540-59-0

78-93-3

108-10-1

57-64-1

71-43-2

75-15-0

108-90-7

75-00-3

S7-66-3

75-09-2

100-41-4

591-78-6

100-42-5

127-18-4

108-88-3

79*1-6

1330-20-7

120-82-1

95-50-1

106-W-7

95-95-4

91-57-6

106-44-5

106-47-8

83-32-9

Unit*

nxjkg

rrtjkg

nxjkg

nxjkg

rtxjkB

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjko

nxjkg

nxjkg

nxjkg

mokg

nxjkg

rrxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

FOD
0)

1 20 20

2 20 20

3 20 20

11 19 20

4 4 20

9 19 20

12 20 20

9 19 20

10 20 20

3 20 20

2 2 20

1 10 20

16 20 20

6 19 20

3 3 20

10 20 20

12 20 20

10 20 20

18 20 20

3 3 20

1 1 20

3 18 20

1 18 20

3 18 20

1 17 20

1 1 20

5 19 20

%
FOD
(b)

5

10

15

58

100

47

60

47

50

15

100

10

80

32

100

50

60

50

90

100

100

17

6

17

6

100

26

Mean
Concentration

(c)

2806O2

4226-02

433E01

2 OOE-02

606EO3

845E02

134EO1

401EO3

295E01

194EO2

155EO3

327E03

136E*01

454EO2

9786O4

5135O2

6506*01

218EO2

9536*01

7 67EO2

310EO2

266E01

266601

2 37EO1

226EO1

160EO1

2 74EO1

Maximum
Detected

Concentration
(d)

4 70EO1

760E-01

8506*00

7 10E02

750EO3

2606O1

2006*00

7806-03

3506*00

190E-01

180EO3

3606-03

2706*02

1906O1

1 136-03

960E-01

1306*03

380EO1

190E*03

105601

3 106O2

120E*00

110E*00

5406O1

3806-0)

160E01

1306*00

Essential
Nutrient?

No

No

No

No

No

NO

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(•)

NA

NA

NA

NA

2006O3

NA

NA

NA

NA

NA

NA

5 73603

952E-04

NA

410E-03

950EO4

NA

NA

154EO3

NA

NA

NA

NA

NA

NA

NA

420EO2

Is Max
Concentration
> Backgro ind?

Yes

No

Yes

-•

No

Yes

-•

Yes

••

--

Yes

Soil
Screening

Level (f)

6906*02

1 706*02

1506*01

2 706*03

2806*02

6006*02

1306*00

1.20E+02

530E*01

6506*00

120E*00

2106*01

2006+01

2706*03

1806*03

3406*00

2206*02

1106O1

9006*01

560E«02

4106*02

7906*00

6206+03

190E+01

3 10E*02

2506*02

2906*03

Is Max
Concentration
> Screening

Value?

No

No

No

No

No

NO

Yes

No

No

No

No

No

Yes

No

No

No

Yes

Yes

Yes

No

No

No

NO

No

No

No

No

COPC for
CW

Pathway?
(g)

No

No

No

No

No

No

Yes

No

No

No

No

No

Yes

No

No

No

Yes

Yes

Yes

No

No

No

No

No

No

No

No

Reason

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

</»Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

'Screening Level

'Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

COPC for
Volatilization
Pathway? (h)

No

No

No

No

No

No

Yes

No

No

No

No

No

Yes

No

No

No

Yes

Yes

Yes

No

No

No

No

No

No

No

NO

Reason

'/•Screening Level

'/•Screening Level

</sScreemng Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

</"Screening Level

'/•Screening Level

'/•Screening Level

4-Screening Level

</*Screenlng Level

'Screening Level

</-Screersng Level

'/•Screening Level

</'Screenlng Level

'Screening Level

'Screening Level

'Screening Level

Not Volatile

Not Volatile

Nol Volallle

Not Volatile

Not Volatile

Not Volatile

Not Volallle

Not Volatile
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TABLE B-4

COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL, WASTE) SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 22 of 33

Constituent

Anthracene

Benzo(a)anthnK«ne

Benzo(a)pyrene

Benzo(b)fluofa¥ilhene

Benzo(g.h.i)perylene

Benzo(k)Auoren<hene

Benzyl Butyl Phthalale

bts(2-Elhylhexyl)phlhalate

Cartaazole

Chrysene

a-n-butylphthalale

Dibenzo(a,h)anthracene

>benzofuran

Diethyl Phthalate

Dimethyl Phthalate

Fluorantnene

'luorene

lndeno(1 ,2,3-od)pyrBne

Naphthalene

Phenanlhrene

Phenol

Pyrene

Pesticide

4,4'-ODD

4.4'-DDE

4.4--DDT

Aldrln

alpha-BHC

alpha-Chrordane

beta-BHC

CAS

120-12-7

56-55-3

50-32-8

J05-99-2

191-24-2

207O89

85-68-7

117-81-7

86-74-8

21801-9

84-74-2

53-70-3

132-64-9

84-66-2

131-11-3

206-44O

86-73-7

193-39-5

91-20-3

8501 B

108-95-2

129-00-0

72-54-8

72-55-9

50-29-3

30900-2

31904-6

J103-71-9

319-85-7

Unit*

nxjkg

nxjkg

nxjkg

nxjkg

mglkg

mfjkg

rrxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

trxjko

nxjkg

nxjkg

mg*g

nxjkg

nxjkg

mgrkg

nxjkg

mgrkg

nxjkg

nxjkg

nf/tg

nxjkg

nxjkg

nxjkg

nxjkg

FOD
(•)

9 19 20

17 20 20

14 20 20

13 20 20

11 20 20

16 20 20

10 20 20

17 20 20

3 17 20

19 20 20

9 20 20

1 17 20

4 18 20

2 2 20

1 1 20

17 20 20

6 19 20

4 17 20

3 19 20

17 20 20

2 18 20

14 20 20

5 20 20

11 17 20

18 20 20

3 20 20

4 20 20

13 19 20

2 11 20

%
FOD
(b)

47

85

70

65

55

80

50

85

18

95

45

6

22

100

100

85

32

24

16

85

11

70

25

65

90

15

20

68

18

Mean
Concentration

(c)

369601

592EO1

683601

709EO1

474EO1

4 95EO1

125E+00

266E+00

216601

668E01

441EO1

2 14E-01

222601

545602

260EO2

1136+00

283EO1

198601

7356O1

982EO1

259EO1

128E+00

966E-02

143EO1

662EO1

392E02

228602

2 12EO2

326EO3

Maximum
Detected

Concentration

W

2006*00

252E*00

2986*00

3306+00

2096*00

2506*00

100E*01

180E+01

376EO1

2856*00

2306*00

183EO1

820EO1

780E-02

260E-02

4506*00

1406*00

310EO1

5206*00

6106*00

1006*00

5206*00

1406*00

120E*00

375E*00

3006-01

1856O1

1 116-01

1106O2

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

I*)

120EO1

325EO1

390E01

370EO1

394E-01

328E01

NA

335EO1

NA

336E01

NA

120E01

NA

NA

NA

411E01

NA

NA

NA

352EO1

NA

4016O1

539603

802E03

218EO2

275EO3

258EO2

404EO3

NA

Is Max
Concentration
> Backgro jnd?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

••

••

Yes

--

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Soil
Screening
Level (f)

240E«04

2106*00

2106O1

2106*00

2906*03

2 10E*01

120E*04

1206+02

8606*01

2 106*02

620E+03

2 10601

3106*02

490E*O4

620E*05

2206*03

2606*03

2106*00

190E*01

2406*04

3706*04

2906*03

1006*01

7006*00

7006*00

1006O1

360601

650E*00

1306*00

Is Max
Concentration
> Screening

Value?

No

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

COPC for
CW

Pathway?
(g)

No

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

Reason

'/-Screening Level

'Screening Level

'Screening Level

'Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

''-Screenng Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

COPC for
Volatilization
Pathway? (h)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

Not Volatile

Not Volallle

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volallle

Not Volatile

Not Volatile

Not Volatile

Not Volallle

Not Volatile

Not Volatile

Not Volatile

Not Volant*

Nol Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Nol Volatile

Not Volallle

Not Volatile

Not Volatile

Not Volallle

Not Volallle
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TABLE B-4

COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL, WASTE) SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 23 of 33

Constituent

delta-BHC

Dieldnn

Endosulfan 1

Endosuianll

Endosulfan Sulfate

Endnn

Endrm Aldehyde

Endnn Ketone

gamma-BHC (Lindane)

gamrna-Chlordane

Heptacnlor

Heplachlor Epoxide

MethcBfychlor

Harblclda

2.4.5-T

2,4-0

2,4-DB

Dlchlorprop

MCPA

MCPP

Pentachiorophenol

PCB*

Total PCBs

Oloxln

2.3,7,8-TCOD-TEQ

Metals

Aluminum

Antimony

Arsenic

Banum

CAS

319-86-8

80-57-1

959-98-8

33213-65-

1031-07-8

72-20-8

7421-93-4

53494-70-

56-89-9

5103-74-2

76-44-8

1024-57-3

72-43-5

93-76-5

94-75-7

94-62-6

120-36-5

94-74-6

93-65-2

87-86-5

1336-36-3

1746-01-6

7429-90-5

7440-36O

7440-38-2

7440-39-3

Units

nxjkg

nxjkg

moke

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

mokg

nxjkg

nxjkg

nxjkg

nxjkfl

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

rrxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

FOO
(a)

2 20 20

16 20 20

2 20 20

7 20 20

7 20 20

6 20 20

8 20 20

8 20 20

4 20 20

11 20 20

1 10 20

11 20 20

2 6 20

2 17 20

13 18 20

1 18 20

4 4 20

8 17 20

11 17 20

14 20 20

16 20 20

20 20 20

20 20 20

10 20 20

20 20 20

20 20 20

K
FOD
(b)

10

80

10

35

35

30

40

40

20

55

10

55

33

12

72

6

100

47

65

70

80

100

100

50

100

100

Mean
Concentration

(c)

252EO2

133EO1

253E02

401E-02

706EO2

533EO2

229EO1

6336O2

165E-02

1066-01

201EO3

376602

2516O2

5386O3

9 12603

697E03

4386-03

1376+00

170E*00

3 57E»01

566E»00

215EO3

971E*03

1 15E*01

1 316*01

7 03E*02

Maximum
Detected

Concentration
(d)

240601

825E-01

2256O1

355EO1

955601

345EO1

260E*00

415EO1

960602

7406O1

580EO3

230601

920E02

740EO3

184EO2

1656O2

620EO3

370E+00

520E*00

4 70E+02

321E*01

2 87EO2

170E*04

4 70E*01

3306*01

2806*03

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(*)

857E03

751E03

214EO3

116E03

1 81E03

438EO3

4 81E03

NA

NA

2 136-02

166EO2

610E-03

331EO3

NA

9666-03

NA

1 036O1

NA

292E*00

4 57EO3

1 28601

893EO6

109E»04

2056*00

108E«01

3 17E*02

I* Max
Concentration
> Background?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

•-

-•

Yes

No

Yes

Yes

--

Yes

No

--

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Soil
Screening
Level (0

170E*OO

110EO1

3706*02

3706*02

370E*02

1806*01

1806+01

1806*01

1706+00

650E+00

380EO1

190EO1

3106*02

6206*02

7706*02

4906*02

492E«02

3 106*01

6206*01

9006*00

1006*00

1006O3

9206*04

4 106*01

1606*00

6 706*03

(•Max
Concentration
> Screening

Value?

No

Yes

No

No

No

No

No

No

No

No

No

Yes

No

No

No

No

No

No

No

Yes

Yes

Yes

No

Yes

Yes

No

COPC for
CW

Pathway?

(g)

No

Yes

No

No

No

No

No

No

No

No

No

Yes

No

No

No

No

No

No

No

Yes

Yes

Yes

No

Yes

Yes

No

Reason

'/•Screening Level

'Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/"Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/-Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

'Screening Level

'Screening Level

'/•Screening Level

'Screening Level

'Screening Level

'/•Screening Level

COPC for
Volatilization
Pathway? (h)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

NO

No

No

NO

No

No

Reason

Not Volallle

Nol Volatile

Not Volallle

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Nol Volatile

Not Volatile

Not Volatile

Not Volatile

Nol Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Nol Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Nol Volatile

Not Volallle

Not Volatile

August 31, 2003

Revision 0



TABLE B-4

COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL, WASTE) SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 24 of 33

Constituent

Barytam

Catimiun.

Cfllaum

[̂ iTWTaiurn

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thaftum

Vanadium

Zinc

CAS

7440-41-7

7440-43-9

7440-70-2

7440-47-3

7440-48-4

7440-50O

7439-8W

7439 92-1

7439-95-4

7439-96-5

7439-97-6

7440O2O

7440O9-7

7782-49-2

7440-22-4

7440-23-5

7440-280

744042-2

7440-66-6

Units

mgrVg

nxjkg

nxjkg

mgfcg

rrxjkg

nxjkg

mfjkg

nxjkg

nxjkg

mgrkg

nxjkg

rrxjkg

nxjkg

nxjkg

mrjkg

nxjkg

nxjkg

rrxjkg

mfjkg

FOD

(•)

20 20 20

20 20 20

20 20 20

20 20 20

20 20 20

20 20 20

20 20 20

20 20 20

20 20 20

20 20 20

20 20 20

20 20 20

20 20 20

5 20 20

12 20 20

7 20 20

4 19 20

20 20 20

20 20 20

%
FOD
(b)

100

100

100

100

103

100

100

100

100

100

100

100

100

25

60

35

21

100

100

Mean
Concentration

(<=)

556601

1 106*01

1706*04

8 82E*01

1 38E*01

584E*02

5 67E*04

828E*02

373E+03

701E*02

258E+00

2 146*02

122E*03

1 12E*OO

441E*00

2 876*02

8496O1

2336*01

1 456*03

Maximum
Detected

Concentration

«0

990E01

4306*01

715E+04

860E*02

4206+01

370E+03

2 10E+05

3 106*03

670E+03

210E+03

3606*01

2 73E*03

2306*03

3706*00

2 706*01

2 256*03

1906*00

3606*01

6 40E*03

Essential
Nutrient?

No

No

Yes

No

No

No

Yes

No

Yes

No

No

No

Yes

No

No

Yes

No

No

No

Background
Concentration

(•)

765601

1816*00

6116*04

1896*01

9276*00

4966*01

210E*04

7 18E*01

113E*04

5 01 E+02

7 72EO2

283E+01

238E*03

107E*00

1026*00

1 416*02

NA

3446*01

2 24E*02

Is Max
Concentration
> Background?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Soil
Screening
Level (f)

190E*02

450E*01

NA

4506+02

1306+03

4 106*03

3106*04

7506*02

NA

1906*03

3 10E*01

2006*03

NA

510E*02

5106*02

NA

670E«00

720E*02

3106*O4

Is Max
Concentration

> Screening
Value?

No

No

--

Yes

No

No

Yes

Yes

Yes

Yes

Yes

No

No

•-

No

No

No

COPC for
CW

Pathway?

(g)
No

No

No

Yes

No

No

No

Yes

No

Yes

Yes

Yes

No

No

No

No

No

No

No

Reason

'/•Screening Level

'/•Screening Level

6N

'Screening Level

'/•Screening Level

'/"Screening Level

EN

'Screening Level

EN

'Screening Level

'Screening Level

'Screening Level

EN

'/•Screening Level

'/•Screening Level

EN

'/•Screening Level

'/•Screening Level

'/•Screening Level

COPC for
Volatilization
Pathway? (h)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

Not Volatile

Not Volatile

Not Volatile

Nol Volatile

Nol Volallle

Not Volallle

Not Volallle

Not Volatile

Not Volallle

Nol Volatile

Not Volallle

Not Volatile

Nol Volatile

Not Volallle

Not Volatile

Not Volallle

Not Volatile

Not Volatile

Not Volatile
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TABLE B-4

COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL, WASTE) SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 25 of 33

Constituent

Sit* R

VOC*

1,1.2-Tnchloroelhane

1,1-Oichkxoelhane

1,1-Dichlon>ethylene

1,2-Dichloroethane

1,2-Dichloroethene (total)

2-Butanone (MEK)

4-Melhyl-2-pentanone (MIBK)

Acetone

Benzene

Chlorobenzene

Chloroform

Etiyfbenzene

Tetrachkxoethene

Toluene

Tnchloroethylene

Xytenes, Total

SVOCa

1 ,2,4-Tnchlorobenzene

1.2-Ochlorobenzene

1.4-DlcNorobenzene

2,4>Trk*orophenol

2,4,6-Trtchkxophenol

2.4-Dx+ilorophenol

2,4-Dmelnylphenol

2-Chrbrophenot

2-MethylnapMhalene

2-Nilroarnlme

3-Melhylphenol/4 Methylphenol

CAS

7900-5

75-34-3

75-35-4

10706-2

540-59-0

78-93-3

108-10-1

87-64-1

71-43-2

108-90-7

57-66-3

100-41-4

127-184

10848-3

79-01-6

1330-20-7

120-82-1

95-50-1

106-46-7

95-95-4

98-06-2

12043-2

10547-9

95-574

91-57-6

B8-74-4

106-44-5

Units

mgrkg

nxjkg

nxjkg

nxjkg

nxjkg

mfjkg

rrxjkg

nxjko

nxjkg

nxjkg

nxjkg

mgrkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

mgrkg

nxjkg

nxjkg

nxjkg

nxjkg

mgrkg

FOD
(•)

1 12 12

1 12 12

1 11 12

7 12 12

5 12 12

11 12 12

4 12 12

9 10 12

12 12 12

11 12 12

5 12 12

12 12 12

10 12 12

8 12 12

9 12 12

11 12 12

3 12 12

5 12 12

3 11 12

1 9 12

5 12 12

6 12 12

1 1 12

4 12 12

1 9 12

2 9 12

5 12 12

%
FOD
(b)

8

8

9

58

42

92

33

90

100

92

42

100

83

67

75

92

25

42

27

11

42

50

100

33

11

22

42

Mean
Concentration

(0

1696*00

1 81E«00

929E-01

1 686+01

6186*00

106E+01

754E+00

250E+01

262E«01

233E»02

2796*00

9046*00

225E*02

1786+02

253E+02

453E*01

1206*01

1 43E«01

251E*00

364E01

734E+01

327E*02

100E01

3 73E*01

1046*00

152E«00

2 52E»00

Maximum
Detected

Concentration

W

9506*00

1 106*01

3906+00

870E+01

5 106+01

840E*01

4306*01

1806*02

150E+02

240E«03

110E»01

4206*01

1206+03

8306+02

2206+03

2806*02

120E+02

120E+02

2406*01

1806*00

6506*02

350E+03

100EO1

390E»02

7906+00

7006*00

2 106*01

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

NO

No

No

No

No

No

No

No

No

Background
Concentration

(•)

NA

NA

NA

NA

NA

NA

200EO3

NA

NA

NA

NA

952E-04

950E-04

NA

NA

154603

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Is Max
Concentration
> Background?

••

Yes

••

Yes

Yes

-•

Yes

--

-•

Soil
Screening
Level (0

1606*00

1706+02

4 10E+01

6006-01

150E+01

270E+03

280E«02

6006*02

1306*00

530E*O1

1206*00

200E*01

3406*00

2206*02

110EO1

900E*01

5606*02

4106*02

7906+00

6206*03

8.206*00

1806+02

1206+03

2406*01

1906*01

1806*00

3 10E*02

Is Max
Concentration
> Screening

Value?

Yes

No

No

Yes

Yes

No

No

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

Yes

No

Yes

Yes

No

Yes

No

Yes

No

COPC for
CW

Pathway?

(g)

Yes

No

No

Yes

Yes

No

No

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

Yes

No

Yes

Yes

No

Yes

No

Yes

No

Reason

> Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

'Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

'Screening Level

'Screening Level

'Screening Level

'Screening Level

'Screening Level

'Screening Level

'Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

'/•Screening Level

'Screening Level

'Screening Level

'/•Screening Level

'Screening Level

'/•Screening Level

'Screening Level

'/•Screening Level

COPC for
Volatilization
Pathway? (h)

Yes

No

No

Yes

Yes

No

No

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

Reason

'Screening Level

•/•Screening Level

</-Screenmg Level

'Screening Level

'Screening Level

'/•Screening Level

/̂"Screening Level

'/•Screening Level

'Screening Level

'Screening Level

'Screening Level

'Screening Level

'Screening Level

'Screening Level

'Screening Level

'Screening Level

Not Volatile

Not Volatile

Nol Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Nol Volatile
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TABLE B-4

COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL, WASTE) SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 26 of 33

Constituent

4-ChkxoarHhne

4-Nilroarntine

Benzo(a)anthr8cene

Benzo(a)pyrene

Benzo(b)nuoranthene

Benzo(g.h,l)perylene

Benzo(k)f1uoranlhene

Benzyl Butyl Phlhalate

bis(2-E»iyl>exyl)phlhal3le

Chiysene

Dl-n-butylphthalate

Diethyl Phthalale

Dimethyl Phthalale

Fhjoranthene

lndeno(1 ,2,3-cd)pyrene

N-Nitrotxxtphenylarnine

Naphthalene

Nitrobenzene

PhenanYirene

Phsnd

Pytene

Pesticide

4.4' DDE

4,4'-DOT

Aldrm

alpha-BHC

alpha-Chlordane

bela-BHC

Dieldrtn

Endosulfan 1

CAS

106-47-8

100O14

56-55-3

50-32-8

205-99-2

191-24-2

207O8 9

55-68-7

11741-7

218-01-9

84-74-2

84-66-2

131-11-3

206-44O

193-39-5

36-304

91-20-3

98-95-3

35-01-8

108-95-2

129OO-0

72-55-9

50-29-3

309-00-2

319444

5103-71-9

31945-7

50-57-1

959-984

Unit*

nxjkg

nxjkg

nxjkg

nxjkg

rrxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

mrjkg

nxjkg

nxjkg

nxjkg

rrxjkg

nxjkg

mrjkg

nxjkg

mglkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

mrjkg

nxjkg

FOD
(a)

6 12 12

1 10 12

2 2 12

2 2 12

2 2 12

3 10 12

2 2 12

2 10 12

7 12 12

4 9 12

2 10 12

2 11 12

2 10 12

1 1 12

2 10 12

1 9 12

4 12 12

3 12 12

2 2 12

4 12 12

1 1 12

2 2 12

2 7 12

1 7 12

1 1 12

3 8 12

2 11 12

7 11 12

2 11 12

%
FOD

(b)

50

10

100

100

100

30

100

20

58

44

20

18

20

100

20

11

33

25

100

W

100

100

29

14

100

38

18

64

18

Mean
Concentration

(e)

7316*00

4126*00

315EO2

295602

3106O2

520E-01

3 056O2

9335O1

3206*00

1 51EO1

954EO1

313E+00

952601

39O6O2

535E01

464EO1

1 176*01

6636*00

2556O2

9 156*01

4806O2

1 136O3

342603

179E03

6106-04

144603

3496O1

341EO1

205E01

Maximum
Detected

Concentration

w
3606*01

230E+01

330602

330602

3.20EO2

2006*00

350EO2

6006*00

2306*01

3206O1

620E*00

200E«01

620E*00

390602

2006*00

2706*00

1206+02

4806+01

3005O2

8006*02

480EO2

160EO3

120602

6 OOE -03

6106O4

5506-03

220E*00

180E*00

180E+00

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(•)

NA

NA

325601

390E-01

3 70EO1

394601

328E-01

NA

335601

336601

NA

NA

NA

4116O1

NA

NA

NA

NA

3526-01

NA

4016O1

802EO3

2 18602

2 75EO3

258EO2

404EO3

NA

7 51603

2 14E03

Is Max
Concentration
> Background?

•-

No

No

No

Yes

No

--

Yes

No

••

No

••

••

••

--

No

No

No

No

Yes

No

Yes

••

Yes

Yes

Soil
Screening
Level (0

250E+02

1806*00

2106+00

210EO1

2106*00

2906*03

2106*01

1206*04

1206*02

2 106*02

620E+03

4906*04

6206+05

2206+03

2106*00

3506*02

1906*01

1006*01

2406+04

370E»04

2906+03

7006*00

7006*00

100601

3606O1

6506*00

1306*00

1 10601

3706*02

Is Max
Concentration
> Screening

Value?

No

Yes

No

No

No

No

No

NO

No

No

NO

No

No

No

No

No

Yes

Yes

No

No

No

No

No

No

No

No

Yes

Yes

No

COPC for
CW

Pathway?

(g)

No

Yes

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

Yes

No

No

No

No

No

No

No

No

Yes

Yes

No

Reason

'/•Screening Level

'Screening Level

'/'Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

</»Screening Level

'/•Screening Level

'/•Screening Level

•/'Screening Level

</"Screenmg Level

'Screening Level

'Screening Level

'/"Screening Level

'/"Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

'Screening Level

'/•Screening Level

COPC for
Volatilization
Pathway? (h)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

Not Volatile

Not Volatile

Not Volatile

Not Volallle

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Nol Volallle

Not Volatile

Not Volallle

Not Volatile

Not Volatile

Not Volatile

Not Volallle

Nol Volallle

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volallle

Not Volatile
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TABLE B-4

COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL, WASTE) SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 27 of 33

Constituent

Endosulfan H

EnrJosutfanSulfate

Endrin

Endnn Aldehyde

EndrnKekxie

gamma-BHC (Lmdane)

gamma -Chlordane

Heptachlor

HepuKhlorEpoyJde

Methoxycfitor

Herbicide

2,4,5-T

2,4.5-TP(Sllvex)

2,4-0

2,4-DB

Dichlorprop

MCPP

Penlar+ilorophenol

PCB*

Total PCBs

Dloxln

2,3,7,8-TCDD-TEQ

Metals

AJtjrranum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

CAS

3321345-

1031O74

72-204

7421-93-4

53494-70-

58-89-9

5103-74-2

76-444

1024-57-3

72-43-5

93-76-5

93-72-1

94-75-7

94424

120-36-5

9345-2

87-86-5

1336-36-3

1746O1-6

7429-90-5

7440-36O

7440-38-2

7440-39-3

7440-41 7

7440-43-9

7440 70-2

Unit*

nxjkg

nxjkg

mglkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

mrjkg

nxjkg

nxjkg

nxjka

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

FOD
(>)

1 8 12

2 11 12

1 4 12

1 7 12

2 12 12

2 11 12

5 11 12

1 11 12

3 B 12

1 1 12

1 2 12

1 1 12

8 12 12

5 8 12

12 12 12

8 9 12

2 9 12

8 12 12

5 12 12

12 12 12

2 12 12

12 12 12

12 12 12

12 12 12

9 12 12

12 12 12

%
FOD
(b)

13

18

25

14

17

18

45

9

38

100

50

100

67

63

100

89

22

67

42

100

17

100

100

100

75

100

Mean
Concentration

(c)

252602

2 576O1

1826-03

4116O3

4 726O1

1 16EO1

9766-02

186EO1

551EO3

720E03

60SEO3

9306O3

676E+01

346EO2

3856*00

4 67E*01

4 19EO1

4 12E*01

1 31EO3

720E*03

129E«00

6126*00

1446*02

5 52E01

7 77EO1

9536*03

Maximum
Detected

Concentration

(<0

1 706O1

2006*00

1906-03

1606O2

4BOE*00

680EO1

5306-01

1606*00

360602

7206O3

760603

930E03

580E*02

600EO2

3906*01

8506*01

330E+00

265E+02

122602

1 OOE +04

4 OOE+00

1506*01

2206*02

7806O1

3806*00

380E*04

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

NO

No

No

No

No

No

No

No

Yes

Background
Concentration

(•I

1 16E03

1 81E03

438603

4 816O3

NA

NA

2 136-02

166EO2

6 10EO3

3 31E-03

NA

NA

966EO3

NA

103EO1

2926*00

4 57E03

1 28EO1

893E-06

109E*04

2056+00

1086*01

3 176*02

7556O1

1816*00

6116*04

la Max
Concentration
> Background?

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

••

Yes

•-

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

No

Yes

Yes

No

Soil
Screening
Level (f)

370E*02

370E*02

180E«01

180E«01

1806*01

1 70E+00

6506*00

380601

190E01

3 106*02

6206*02

4906*02

7706*02

490E«02

4926*02

620E»01

900E*00

1006*00

1 OOE-03

920E*04

410E*01

160£*00

670E»03

1906*02

450E*01

NA

Is Max
Concentration

> Screening
Value?

No

No

No

No

No

No

No

Yes

No

No

No

No

No

No

No

Yes

No

Yes

Yes

No

No

Yes

No

No

No

••

COPC for
CW

Pathway?

(g)
No

No

No

No

No

No

No

Yes

No

No

NO

NO

No

No

No

Yes

No

Yes

Yes

No

No

Yes

No

No

No

No

Reason

'/-Screening Level

'/•Screening Level

'/"Screening Level

'/•Screening Level

'/•Screening Level

'/-Screening Level

'/•Screening Level

'Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/-Screening Level

'Screening Level

'/•Screening Level

'Screening Level

'Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

EN

COPC for
Volatilization
Pathway? (h)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

Nol Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Nol Volatile

Not Volatile

Not Volallle

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volallle

Nol Volatile

Nol Volatile

Not Volatile

Not Volatile

Not Volallle

Not Volatile

Not Volallle

Not Volatile
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Constituent

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Silver

Sodium

Vanadium

Zinc

CAS

7440-47-3

7440-48-4

7440-504

7439494

7439-92-1

7439-95-4

7439-96-5

7439 974

7440-02-0

7440O9-7

7440-22-4

7440-23-5

744042-2

744046-6

Unit*

rrxjkfl

mg*g

nxjkg

nxjkg

nxjkg

mrjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

FOD

W

12 12 12

12 12 12

12 12 12

12 12 12

12 12 12

12 12 12

12 12 12

12 12 12

12 12 12

12 12 12

1 12 12

12 12 12

12 12 12

12 12 12

%
FOD
(b)

100

100

100

100

100

100

100

100

100

100

8

100

100

100

Mean
Concentration

(c)

3916*01

2206+01

3706*01

1686+04

2266+01

3 696+03

4 70E*02

251E+02

320E*01

9316*02

5896-01

4 426+02

2626*01

6 326*02

Maximum
Detected

Concentration

W

2606*02

7806+01

1306+02

3906+04

1 106+02

550E+03

1 206+03

300E«03

150E*02

220E*03

1106*00

1 706*03

3«)E*01

5906+03

Euentlal
Nutrient?

No

No

No

Yes

No

Yes

No

No

No

Yes

No

Yes

No

No

Background
Concentration

M

1896+01

9276+00

496E»01

210E*04

7 18E*01

1 13E+04

501E»02

7 72EO2

283E*01

238E*03

1026*00

1 416*02

3446*01

2 246*02

Is Max
Concentration
> Backgro'ind?

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Soil
Screening
Level (0

4506*02

1306*03

4106*03

3106+04

750E+02

NA

1906*03

3106+01

2006+03

NA

5106+02

NA

720E*02

310E*04

Is Max
Concentration
> Screening

Value?

No

No

No

Yes

No

No

Yes

No

No

No

No

COPC for
CW

Pathway?

(g)

No

No

No

No

No

No

No

Yes

No

No

No

No

No

No

Reason

'/•Screening Level

'/•Screening Level

'/•Screening Level

EN

'/•Screening Level

EN

'/•Screening Level

'Screening Level

'/•Screening Level

6N

'/•Screening Level

EN

'/•Screening Level

'/•Screening Level

COPC for
Volatilization
Pathway? (h)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

Not Volatile

Nol Volatile

Not Volatile

Not Volallle

Nol Volatile

Not Volatile

Nol Volatile

Not Volatile

Not Volatile

Not Volatile

Nol Volatile

Not Volatile

Not Volatile

Not Volatile
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COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL, WASTE) SCREEN

HUMAN HEALTH RISK ASSESSMENT
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ENSR INTERNATIONAL
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Constituent

Site S

VOC*

1,1,1-Trtchloroethane

1,1-Dlchloroethane

1,1-LVhloroelhylene

1.2-Dx+itoroethene (total)

2-Bulanone(MEK)

4-Methyl-2-pentanone (MIBK)

Acetone

Benzene

Chlorobenzene

Dchloromethane

Elhyibenzene

Styrene (Monomer)

Telraohloroethene

Toluene

Tnchloroethytene

Xytenes, Total

SVOCs

1.2.4-Tnchlorobenzene

1 ,2-Dtchlorobenzene

1,3-Dic+ilorobenzene

1,4-Diohlorobenzene

2,4.5-Tnchkxophenol

2,4.6-Trichtorophenol

2.4-Oxtilorophenol

2-Methyhaprithalene

2-Methytphenol

2-Nilroamline

3-Melhylphenol/4-Methylphenol

CAS

71-55-6

75-34-3

75-35-4

540-590

78-93-3

108-10-1

57-64-1

71-43-2

108-90-7

75-09-2

100-41-4

100-42-5

127-18-4

108-88-3

79-01-6

1330-20-7

12042-1

95-50-1

541-73-1

106-46-7

95-95-4

88-06-2

120-83-2

91-574

95-48-7

88-74-4

106-44-5

Unit*

nxjkg

nxjkg

nxjkg

mgrkg

nxjkg

mgfkg

mrjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

mglkg

nxjkg

nxjkg

nxjkg

mfjkg

FOD

W

4 6 6

3 6 6

1 6 6

3 5 6

4 6 6

3 6 6

4 5 6

2 6 6

4 6 6

4 6 6

5 6 6

1 1 6

5 6 6

4 6 6

5 6 6

5 6 6

2 6 6

3 6 6

2 5 6

3 6 6

1 2 6

1 4 6

1 4 6

5 6 6

2 3 6

2 3 6

2 3 6

%
FOD
(b)

67

50

17

60

67

50

80

33

67

67

83

100

83

67

83

83

33

50

40

50

50

25

25

83

67

67

67

Mean
Concentration

(c)

483E«01

216E»00

1416*00

134E*00

967E*01

103E»02

540E»01

1 18E»01

265E*02

164E»01

3016*02

3706-04

1306*01

1356*03

541E*01

1 776*03

1 12E*01

2676*01

339E*00

390E«01

643EO1

3036*00

1566*00

578E*00

742E-01

216E»00

1506+00

Maximum
Detected

Concentration

(<<)

2206+02

6606+00

4806*00

3106*00

290E*02

4006*02

1506+02

3506+01

1206+03

570E*01

110E*03

370E04

330E*01

6 OOE+03

2 406*02

7306*03

360E»01

t10E»02

1206*01

200E»02

1 106*00

8206*00

2306*00

110E*01

1606*00

460E*00

250E*00

Essential
Nutrient?

No

No

No

No

No

No

No

NO

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(•)

NA

NA

NA

NA

NA

2006-03

NA

NA

NA

5 736O3

952E-04

410EO3

950604

NA

NA

154E03

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Is Max
Concentration
> Background?

--

--

•-

-•

Yes

-•

Yes

Yes

No

Yes

Yes

--

--

Soil
Screening
Level (f)

8906+02

1 706+02

4 10E+01

150E*01

2706*03

2806*02

6006*02

1306*00

5306*01

2106+01

2006*01

1806*03

3406*00

2206+02

1 106O1

9006*01

5606*02

410E«02

6306*00

790E*00

620E+03

6.206*00

1806*02

190E*01

3 106*03

1806*00

3 10E*02

I* Max
Concentration

> Screening
Value?

No

No

No

No

No

Yes

No

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

No

No

Yes

Yes

No

Yes

No

No

No

Yes

No

COPC for
CW

Pathway?

(9)

No

No

No

No

No

Yes

No

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

No

No

Yes

Yes

No

Yes

No

No

No

Yes

No

Reason

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

'/•Screening Level

'Screening Level

'Screening Level

'Screening Level

'Screening Level

'/•Screening Level

'Screening Level

'Screening Level

'Screening Level

'Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

'Screening Level

'/•Screening Level

'Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

'/•Screening Level

COPC for
Volatilization
Pathway? (h)

No

No

No

No

No

Yes

No

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

Reason

'/•Screening Level

'/•Screening Level

«/=Screening Level

'/•Screening Level

</«Screerung Level

'Screening Level

</»Screening Level

'Screening Level

'Screening Level

'Screening Level

'Screening Level

•̂Screening Level

'Screening Level

'Screening Level

'Screening Level

'Screening Level

Nol Volatile

Not Volatile

Nol Volatile

Nol Volatile

Not Volatile

Not Volallle

Nol Volatile

Not Volatile

Not Volatile

Not Volatile

Nol Volatile
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COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL, WASTE) SCREEN

HUMAN HEALTH RISK ASSESSMENT
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SAUGET, ILLINOIS

ENSR INTERNATIONAL
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Constituent

4-Chloroantime

4-Nltroanlllne

Acenaphthene

Anthracene

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(t))fluorenthene

B»nzo(g,h.l)pefylene

BenzoOOfluoranlhene

Benzyl Butyl Phthatale

t*5(2-Elhythexyl)phrhalale

Chrysene

Dt-n-butytphtnalale

Di-n-cctylphthalale

L>benzo(a.h)anlhracene

Dielhyl Phthalate

LVraseb

Ffuoranlhene

Fluorene

lndeno(1 .2.3-cd)pyrene

Ifiophorone

N-NitrDsodiphenylan>ne

Naphthalene

Phenanthrene

Phenol

Pyrene

Pesticide

4.4'-000

4.4'-DDE

4 4'-DDT

CAS

106-474

100-01-6

83-32-9

120-12-7

56-55-3

50-324

W5-99-2

191-24-2

Z0708-9

85-68-7

11741-7

21801-9

84-74-2

117-840

53-70-3

94-66-2

88-85-7

206-44-0

86-737

193-39-5

78-59-1

86-30-6

M-20-3

85-014

106-95-2

129000

72-548

72-55-9

JO-29-3

Unit*

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

mfjkg

nxjkg

nxjkg

nxjkg

nxjkg

mgrkg

mrjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

FOD
(*)

2 6 6

1 4 6

1 2 6

1 2 6

2 4 6

2 4 6

2 4 6

2 4 6

1 4 6

3 6 6

6 6 6

2 5 6

4 6 6

3 4 6

1 2 6

1 2 6

1 2 6

2 4 6

1 2 6

2 2 6

4 6 6

1 2 6

5 6 6

4 4 6

2 3 6

3 6 6

3 6 6

4 6 6

5 6 6

%
FOD
(b)

33

25

50

50

50

50

50

50

25

50

100

40

67

75

50

50

50

50

SO

100

67

50

83

100

67

50

50

67

83

Mean
Concentration

(c)

2.276+01

1 946+01

693EO1

643E01

2966*00

2326+00

2656*00

202E«00

258E+00

276E*01

503E*01

8 78E+00

1186+01

1286+00

9936O1

4586-01

943601

2036*00

6935O1

7 05EO1

1 976*01

333601

2 106*01

2676*00

1206*00

1 216*01

3 12601

595601

2836*00

Maximum
Delected

Concentration
W

7006+01

570E+01

1206*00

1 106*00

8006*00

5406*00

660E*00

4206*00

6406*00

1206*02

130E*02

2 OOE+01

230E+01

190E*00

1806*00

730E01

1706*00

4206*00

1206*00

1306*00

7 106*01

4806O1

4406*01

9206*00

1806*00

2806*01

170E*00

330E*00

1606*01

E***ntlal
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(•)

NA

NA

420EO2

120601

3 256O1

390EO1

3 70EO1

394601

328601

NA

3 356O1

336601

NA

NA

120EO1

NA

NA

411EO1

NA

NA

NA

NA

NA

3 526O1

NA

4016O1

5396O3

802EO3

2 18E-02

la Max
Concentration
> Background?

-•

--

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

••

Yes

Yes

••

•-

Yes

Yes

Yes

Yes

Yes

Soil
Screening

Level (f)

250E*02

1806*00

2906*03

2406*04

2105*00

210EO1

210E»00

2906*03

2 10E»01

1506*04

1206+02

2106*02

6206*03

2506*03

2106-01

4906*04

6206*01

220E*03

2606*03

210E«00

1806*03

3506*02

1906*01

2406*04

3706*04

290E*03

1006*01

7006*00

7006*00

Is M«
Concentration
> Screening

Value?

No

Yes

No

No

Yes

Yes

Yes

No

No

No

Yes

No

No

No

Yes

No

No

No

No

No

No

No

Yes

No

No

No

No

No

Yes

COPC for
CW

Pathway?
(g)
No

Yes

No

No

Yes

Yes

Yes

No

No

No

Yes

No

No

No

Yes

No

No

No

No

No

No

No

Yes

No

No

No

No

No

Yes

Reason

'/•Screening Level

'Screwing Level

'/•Screening Level

'/•Screening Level

'Screening Level

'Screening Level

'Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

'/•Screening Level

'/̂ Screening Level

</aScreening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

'/•Screening Level

'/-Screening Level

'/-Screening Level

'/•Screening Level

'/-Screening Level

'Screening Level

COPC for
Volatilization
Pathway? (h)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

Not Volatile

Not Volatile

Not Volatile

Nol Volallle

Not Volallle

Nol Volallle

Nol Volatile

Not Volatile

Not Volatile

Not Volallle

Not Volatile

Nol Volatile

Not Volatile

Not Volallle

Not Volatile

Not Volatile

Not Volatile

Not Volallle

Nol Volatile

Not Volallle

Nol Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volallle
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HUMAN HEALTH RISK ASSESSMENT
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SAUGET, ILLINOIS

ENSR INTERNATIONAL
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Constituent

Aldrtn

alpha-BHC

beta-BHC

delta-BHC

Dieldrin

Endosulfan II

Endosulfan Sulfale

Endrin

Endnn Aldehyde

gamma-BHC (Lmdane)

gamma-Chkxdane

Heptachlor

Heptachlor 6po»de

Herbicide

2.4,5-T

2,4,5-TP(SsVex)

2,4-D

MCPP

Penlacnlorophenol

PCB*

Total PCBs

Dloxln

2 3.7,8-TCOO-TEQ

Metal*

Aluminum

Antimony

Arsenic

Banum

Berytium

Cadmium

CAS

309-00-2

319444

J19-85-7

319468

50-57-1

3321345-

1031O74

72-20-8

7421-93-4

58-89-9

5103-74-2

78-44-8

1024-57-3

93-76-5

93-72-1

94-75-7

9345-2

87-86-5

1336-36-3

1746O14

7429-90-5

7440-38-0

7440-38-2

7440-39-3

7440-41-7

7440-43-9

Unit*

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

mokg

nxjkg

nxjkg

nxjkg

nxjko.

nxjkg

nxjkg

nxjkg

nxjkg

mrjkg

mrjkg

nxjkg

nxjkg

mgrkg

nxjkg

FOD
(a)

2 5 6

1 3 6

4 6 6

5 6 6

4 5 6

4 6 6

1 5 6

2 6 6

1 1 6

2 6 6

5 6 6

4 6 6

3 5 6

3 5 6

2 5 6

3 6 6

1 1 6

2 8 6

6 6 6

6 6 6

6 6 6

6 6 6

6 6 6

6 6 6

6 6 6

6 6 6

%
FOD
(b)

40

33

67

83

80

67

20

33

100

33

83

67

60

60

40

50

100

33

100

100

100

100

100

100

100

100

Mean
Concentration

(e)

6056O2

4 256O3

4386+00

1 876-01

1136-01

938E01

126E01

169E*00

7406O3

1276*00

4796O1

2736O1

484602

985E01

1 24EO1

125E*00

240EO1

1156*02

1766*02

467E03

445E*03

215E*00

428E*00

1 57E*02

3 28EO1

792E*00

Maximum
Defected

Concentration
(d)

190601

680EO3

260E*01

740EO1

3806O1

5406+00

490EO1

1 OOE+01

740603

7506+00

2706*00

150E+00

120EO1

250E+00

350EO1

3306*00

240EO1

4406*02

1 01E*03

259602

730E*03

410E»00

5806*00

2906*02

460EO1

3206*01

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

<e)

275603

258EO2

NA

857EO3

7 51EO3

1 16EO3

181EO3

438EO3

481603

NA

2136-02

1666O2

610EO3

NA

NA

966EO3

292E*00

4 57EO3

1 28E01

893EO6

1096+04

205E+00

1 086*01

3176*02

765EO1

1816*00

Is Max
Concentration
> Background?

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

•-

••

Yes

No

Yes

Ye,

Yes

No

Yes

No

No

No

Yes

Soil
Screening

Level (0

100EO1

360EO1

1306+00

1706*00

1 10601

370E+02

3706*02

1806*01

180E*01

170E+00

6506+00

3806-01

190601

620E+02

490E+02

770E+02

6.206+01

9006*00

100E-KM

100EO3

9206*04

410E*01

1606+00

6706*03

1906*02

450E*01

Is Max
Concentration
> Screening

Value?

Yes

No

Yes

No

Yes

No

No

No

No

Yes

No

Yes

No

No

No

No

No

Yes

Yes

Yes

No

No

Yes

No

No

No

COPC for
CW

Pathway?

(g)

Yes

No

Yes

No

Yes

No

No

No

No

Yes

No

Yes

No

No

No

No

No

Yes

Yes

Yes

No

No

No

No

No

No

Reason

'Screening Level

'/-Screening Level

'Screening Level

'/•Screening Level

'Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

'/•Screening Level

'Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'/•Screening Level

'Screening Level

'Screening Level

'Screening Level

'/•Screening Level

'/•Screening Level

</-BKG

'/"Screening Level

'/•Screening Level

'/•Screening Level

COPC for
Volatilization
Pathway? (h)

No

No

No

No

No

No

No

No

No

NO

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

Not Volatile

Not Volatile

Nol Volallle

Not Volatile

Not Volallle

Not Volatile

Not Volatile

Nol Volallle

Not Volatile

Not Volatile

Nol Volatile

Nol Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volallle

Nol Volallle

Nol Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Not Volatile

Nol Volallle
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Constituent

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Vanadium

Zinc

CAS

7440-70-2

7440-47-3

7440-48-4

7440-504

7439494

7439-92-1

7439-95-4

7439-96-5

7439-974

7440O2O

7440O9-7

7782-49-2

7440-22-4

7440-23-5

744042-2

7440464

Unit*

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

nxjkg

mrjkg

FOD
(«)

6 6 6

6 6 6

6 6 6

6 6 6

6 6 6

6 6 6

6 6 6

6 6 6

6 6 6

6 6 6

6 6 6

4 6 6

1 6 6

6 6 6

6 6 6

6 6 6

V.
FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

67

17

100

100

100

Mean
Concentration

W

1666*05

1796*02

5956*00

690E*01

8 15E+03

838E»02

865E*03

2 576*02

6 87601

1 376+01

8 286*02

8516O1

9 16EO1

2 23E*02

1 426*01

4 526*02

Maximum
Detected

Concentration

(<J)

220E*05

480E+02

940E*00

200E*02

1306*04

240E*03

160E*04

670E*02

2606*00

2006*01

9506*02

180E*00

280E+00

340E*02

2406*01

180E*03

Essential
Nutrient?

Yes

No

No

No

Yes

No

Yes

No

No

No

Yes

No

No

Yes

No

No

Background
Concentration

(•)

6116+04

1896*01

927E*00

4966*01

210E*04

718E*01

113E+04

5016+02

7 72E02

2836*01

2386+03

107E*00

102E*00

1 41E*02

344E*01

224E«02

Is Max
Concentration
> Background?

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

No

No

Yes

Yes

Yes

No

Yes

Soil
Screening

Level (f)

NA

450E*02

1306*03

4106*03

3106+04

7506+02

NA

1906*03

3106*01

2006*03

NA

5 106*02

5106*02

NA

7206+02

3 106*04

Is Max
Concentration

> Screening
Vakie?

••

Yes

No

No

No

Yes

No

No

No

No

No

No

No

COPC for
CW

Pathway?

(g)

No

Yes

No

No

No

Yes

No

No

No

No

No

No

No

No

No

No

Reason

EN

'Screening Level

'/•Screening Level

'/•Screening Level

6N

'Screening Level

EN

'/•Screening Level

'/"Screening Level

'/•Screening Level

EN

'/•Screening Level

'/•Screening Level

6N

</=Screenmg Level

'/•Screening Level

COPC for
Volatilization
Pathway? (h)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Rtason

Not Volatile

Not Volallle

Not Volatile

Not Volallle

Not Volatile

Not Volatile

Nol Volatile

Not Volatile

Not Volatile

Not Volallle

Not Volatile

Not Volatile

Nol Volatile

Not Volatile

Not Volallle

Not Volallle

August 31,2003

Revision 0



TABLE B-4

COMBINED SOIL (SURFACE SOIL, SUBSURFACE SOIL, WASTE) SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 33 of 33

Constituent CAS Unit*
FOD
(»)

%
FOD
(»)

Mean
Concentration

(c)

Maximum
Detected

Concentration
<«>

Essenllal
Nutrient?

Background
Concentration

(e)

Is Man
Concentretlon
> Background?

Soil
Screening

Level (f)

Is Max
Concentration
> Screening

Value?

COPC for
CW

Pathway ?
(g) Reason

COPC for
Volatilization
Pathway? (h) Reason

Notes

BKG • Background concentration
CAS - Chemical Abstracts Service
COPC - Constituent of potential concern
CW - Construction Worker
EN • Essential nutrient
FOD - Frequency of detection
MCPA • 2-Methyl-4-chlorophenoxyacetic acid
MCPP - 2-(2-Methyl-4-chlorophenoxy) propionic acid
NA - Not available
- Not applicable
PCB - Polychlonnated Biphenyl
USEPA - United States Environmental Protection Agency
SVOC - Semivolatile organic compound
TCDD-TEQ - 2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalent Concentration
VOC - Volatile Organic Compound
(a) Frequency of Detection = Number of detected samples Number of samples used to calculate statistics Total number of samples
(b) Percent of detected samples out of samples used to calculate statistics Constituents detected in fewer than 5 percent of samples, provided 20 samples are available, will not be included as COPCs

maximum detected concentration, the non-detect was not used) A proxy concentration of half the detection limit was used for non-detected results

(d) The maximum detected concentration for a constituent for each medium/area combination after sample/duplicate pairs were averaged and high non-detected values were excluded (If one-half the detection limit was greater than
the maximum detected concentration, the non-detect was not used)

(e) Equal to two times the average concentration for the constituent in surface soil, subsurface soil, and waste combined in off-site sampling ocations
(f) USEPA, 2002 Region 9 Preliminary Remediation Goal (PRG) Table October 1, 2002 Value for industrial soil PRGs lor noncarcmogenic constituents were adjusted for a hazard index of 0 1 to account for cumulative effects
(g) A constituent is identified as a COPC for the construction worker pathway if it is detected in greater than 5 percent of samples, provided 20 samples are available, if it is not an essential nutrient, if the maximum detected
concentration is greater than the background concentration and if the maximum detected concentration is greater than the soil screening levnl

(h) A constituent is identified as a COPC for the volatilization pathway if it is identified as a COPC (as described in (g)) and it it is volatile

August 31,2003
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TABLE B-5

SEDIMENT SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 1 of 6

Constituent

Pond (Site Q)

VOCs

2-Butanone (MEK)

Acetone

Ethylbenzene

Xylenes, Total

Pesticide

4,4'-DDT

Herbicide

Dlchlorprop

MCPP

Pentachlorophenol

PCBs

Total PCBs

Dloxln

2,3,7,8-TCDD-TEQ

Metals

Aluminum

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

CAS

78-93-3

67-64-1

100-41-4

1330-20-7

50-29-3

120-36-5

93-65-2

87-86-5

1336-36-3

1746-01-6

7429-90-5

7440-38-2

7440-39-3

7440-41-7

7440-43-9

7440-70-2

7440-47-3

7440-48-4

7440-50-8

7439-89-6

7439-92-1

7439-95-4

7439-96-5

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Mean
Concentration

(c)

1 47E-02

1 46E+00

2 28E-03

9 90E-03

5 70E-02

3 70E-03

6 30E-01

2 50E-03

6 75E-01

891E-05

1 25E+04

6 25E+00

2 30E+02

8 50E-01

150E+00

1 45E+04

2 15E+01

9 90E+00

3 45E+01

2 25E+04

4 80E+01

4 B5E+03

6 90E+02

Maximum
Detected

Concentration
(d)

1 47E-02

1 46E+00

2 28E-03

9 90E-03

5 70E-02

3 70E-03

6 30E-01

2 50E-03

6 75E-01

891E-05

1 25E+04

6 25E+00

2 30E+02

8 50E-01

1 50E+00

1 45E+04

2 15E+01

9 90E+00

345E+01

2 25E+04

4 80E+01

4 85E+03

690E+02

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

Yes

No

Yes

No

Background
Concentration

(•)

NA

HA

1 O'E-03

16IE-03

4 01E-02

1 1 1E-01

3 6HE+00

457E-03

1 8:>E-01

1 63E-05

1 3IIE+04

1 2-IE+01

3 0 'E+02

9 0.2E-01

3 34E+00

9 7-1E+04

22>E+01

9 4UE+00

8 5IIE+01

2 3:iE+04

1 30E+02

1 20E+04

5 5:'E+02

Is Max
Concentration
> Background?

-

-

Yes

Yes

Yes

No

No

No

Yes

Yes

No

No

No

No

No

No

No

Yos

No

No

No

No

Yes

Sediment
Screening

Level (f)

2 70E+03

6 OOE+02

2 OOE+01

9 OOE+01

7 OOE+00

4 92E+02

6 20E+01

9 OOE+00

1 OOE+00

1 OOE-03

9 20E+04

1 60E+00

6 70E+03

1 90E+02

4 50E+01

NA

4 50E+02

1 30E+03

4 10E+03

3 10E+04

7 50E+02

NA

1 90E+03

Is Max
Concentratior
> Screening
Value? (g)

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

--

No

No

No

No

No

--

No

COPC?
(h)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

</=Screenmg Level

</=Screenlng Level

'/'Screening Level

</=Screening Level

</=Screenmg Level

</=Screenlng Level

</=Screening Level

'/'Screening Level

</=Screening Level

</=Screenlng Level

</=Screenmg Level

</=BKG

</=Screemng Level

</=Screenlng Level

'/'Screening Level

EN

</=Screenmg Level

'/'Screening Level

'/'Screening Level

EN

</=Screening Level

EN

</=Screemng Level
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TABLE B-5

SEDIMENT SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 2 of 6

Constituent

Mercury

Nickel

Potassium

Sodium

Vanadium

Zinc

CAS

7439-97-6

7440-02-0

7440-09-7

7440-23-5

7440-62-2

7440-66-6

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

Mean
Concentration

(c)

1 30E-01

2 45E+01

1 80E+03

9 85E+01

3 35E+01

2 15E+02

Maximum
Detected

Concentration
(d)

1 30E-01

245E+01

1 80E+03

9 85E+01

3 35E+01

2 15E+02

Essential
Nutrient?

No

No

Yes

Yes

No

No

Background
Concuntratlon

(«)

13fE-01

3 30E+01

3 0 E+03

1 5HE+02

3 8UE+01

3 90E+02

Is Max
Concentration
> Background?

No

No

No

No

No

No

Sediment
Screening

Level (f)

3 10E+01

2 OOE+03

NA

NA

7 20E+02

3 10E+04

Is Max
Concentration
> Screening
Value? (g)

No

No

-

No

No

COPC?
(h)

No

No

No

No

No

No

Reason

</=Screening Level

'/"Screening Level

EN

EN

"/'Screening Level

'/•Screening Level

August 31, 2003
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TABLE B-5

SEDIMENT SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 3 of 6

Constituent

River

VOCs

1,1-Dlchloroethane

1,2-Dichloroethene (total)

2-Butanone (MEK)

Acetone

Benzene

Chlorobenzene

Ethylbenzene

Styrene (Monomer)

Toluene

Xylenes, Total

SVOCs

1,2-Dichlorobenzene

1 ,4-Dichlorobenzene

4-Chtoroanilme

Anthracene

Benzo(a)anthracene

Benzo(a)pyrena

Benzo(b)fluoranthene

Benzo(g,h,l)perylene

Benzo(k)fluoranthene

bis(2-Ethylhexyl)phthalale

Chrysene

Dl-n-octylphthalate

Dibenzo(a,h)anthracene

Fluoranthene

lndeno(1 ,2,3-cd)pyrene

Isophorone

Phenanthrene

CAS

75-34-3

540-59-0

78-93-3

67-64-1

71-43-2

108-90-7

100-41-4

100-42-5

108-88-3

1330-20-7

95-50-1

106-46-7

106-47-8

120-12-7

56-55-3

50-32-8

205-99-2

191-24-2

207-08-9

117-81-7

218-01-9

117-84-0

53-70-3

206-44-0

193-39-5

78-59-1

85-01-8

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

FOD
(a)

1 34 34

1 4 34

5 28 34

28 34 34

3 34 34

7 34 34

25 34 34

4 34 34

11 34 34

31 34 34

3 31 34

1 32 34

2 32 34

1 1 34

3 3 34

6 6 34

3 3 34

5 5 34

6 6 34

5 5 34

7 7 34

1 1 34

1 1 34

5 5 34

1 1 34

1 32 34

3 3 34

% FOD
(b)

3

25

18

82

9

21

74

12

32

91

10

3

6

100

100

100

100

100

100

100

100

100

100

100

100

3

100

Mean
Concentration

(c)

1 87E-03

1 39E-03

6 20E-03

2 48E-02

4 1 0E-03

511E-01

2 19E-03

2 25E-03

2 36E-03

1 07E-02

2 08E-01

2 40E-01

5 66E-01

1 OOE-01

4 97E-02

5 60E-02

5 80E-02

4 30E-02

5 98E-02

5 79E-02

4 07E-02

4 10E-02

6 50E-02

7 22E-02

2 90E-02

2 34E-01

4 67E-02

Maximum
Detected

Concentration
(d)

8 OOE-03

1 60E-03

7 50E-03

2 90E-01

4 90E-02

1 10E+01

1 50E-02

2 10E-02

1 30E-02

7 70E-02

3 30E-01

7 40E-01

3 OOE+00

1 OOE 01

9 10E-02

7 20E-02

7 50E-02

7 90E-02

8 30E-02

8 80E-02

9 20E-02

4 10E-02

6 50E-02

1 60E-01

2 90E-02

3 90E-01

7 20E-02

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(•)

NA

NA

6 8JE-03

72JE-02

NA

NA

NA

NA

NA

5 63E-03

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

620E-02

NA

NA

7 73E-02

NA

NA

7 20E-02

Is Max
Concentration
> Background?

-

--

Yes

Yes

--

--

-

--

-

Yes

--

-

-

-

--

-

-

-

--

--

Yes

-

-

Yes

--

-

No

Sediment
Screening

Level (f)

1 70E+02

1 50E+01

2 70E+03

6 OOE+02

1 30E+00

5 30E+01

2 OOE+01

1 80E+03

2 20E+02

9 OOE+01

4 10E+02

790E+00

2 50E+02

2 40E+04

2 10E+00

2 1 0E-01

2 10E+00

2 90E+03

2 10E+01

1 20E+02

2 10E+02

2 50E+03

2 10E-01

2 20E+03

2 10E+00

1 80E+03

2 40E+04

Is Max
Concentrator
> Screening
Value? (g)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

COPC?
(h)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

'/'Screening Level

"/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

'/'Screening Level

"/'Screening Level

"/'Screening Level

"/'Screening Level

"/'Screening Level

"/'Screening Level

"/'Screening Level

"/'Screening Level

"/'Screening Level

"/'Screening Level

"/'Screening Level

"/'Screening Level

"/'Screening Level

"/'Screening Level

"/'Screening Level

"/'Screening Level

'/'Screening Level

"/'Screening Level

"/'Screening Level

"/'Screening Level

"/'Screening Level
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TABLE B-5

SEDIMENT SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 4 of 6

Constituent

3yrene

CAS

129-00-0

Units

mg/kg

FOD
(a)

1 1 34

% FOD
(b)

100

Mean
Concentration

(c)

1 50E-01

Maximum
Detected

Concentration
(d)

1 50E-01

Essential
Nutrient?

No

Background
Concimtratlon

(e)

1 31E-01

Is Max
Concentration
> Background?

Yes

Sediment
Screening

Level (f)

2 90E+03

Is Max
Concentrator
> Screening
Value? (g)

No

COPC?
(h)

No

Reason

"/'Screening Level

Pesticide

4,4'-DDD

4,4'-DDE

4,4'-DDT

Atdrln

alpha-Chtordane

beta-BHC

delta-BHC

Dieldrin

Endosulfan 1

Endnn Aldehyde

Endrin Ketone

gamma-BHC (Lindane)

gamma-Chlordane

Heptachlor

Heptachlor Epoxlde

vlethoxychlor

72-54-8

72-55-9

50-29-3

309-00-2

5103-71-9

319-85-7

319-86-8

60-57-1

959-98-8

7421-93-4

53494-70-5

58-89-9

5103-74-2

76-44-8

1024-57-3

72-43-5

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

2 2 34

9 33 34

3 28 34

1 33 34

1 20 34

2 2 34

1 1 34

3 32 34

1 8 34

9 33 34

8 8 34

1 1 34

7 33 34

5 7 34

3 34 34

2 2 34

100

27

11

3

5

100

100

9

13

27

100

100

21

71

9

100

1 09E-03

1 86E-03

2 15E-03

1 19E-03

1 04E-03

4 65E-04

7 20E-04

211E-03

9 75E-04

2 24E 03

7 36E-04

1 80E-04

1 12E-03

6 07E-04

1 40E-03

2 07E-03

1 20E-03

4 90E-03

3 30E 03

2 OOE-03

1 1 0E-03

6 70E-04

7 20E-04

2 90E-03

1 OOE-03

4 10E-03

1 20E-03

1 80E-04

3 OOE-03

9 80E-04

1 10E-02

3 30E-03

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

-

»

-

-

-

-

-

-

-

--

-

-

-

-

-

--

1 OOE+01

7 OOE+00

7 OOE+00

1 OOE-01

6 50E+00

1 30E+00

1 70E+00

1 1 0E-01

3 70E+02

1 80E+01

1 80E+01

1 70E+00

6 50E+00

3 80E-01

1 90E-01

3 10E+02

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

NO

No

No

No

No

NO

No

No

No

No

No

No

No

No

"/'Screening Level

"/'Screening Level

"/'Screening Level

"/'Screening Level

"/'Screening Level

"/'Screening Level

"/'Screening Level

"/'Screening Level

"/'Screening Level

"/'Screening Level

"/'Screening Level

"/'Screening Level

"/'Screening Level

"/'Screening Level

"/'Screening Level

"/'Screening Level

Herbicide

2,4-D

Dalapon

Dlchlorprop

MCPA

MCPP

Pentachlorophenol

94-75-7

75-99-0

120-36-5

94-74-6

93-65-2

87-86-5

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

5 33 34

2 2 34

2 2 34

1 1 34

2 31 34

6 6 34

15

100

100

100

6

100

664E-03

7 30E-03

4 95E-03

3 80E-01

1 38E+00

2 35E-03

2 OOE-02

9 90E-03

6 80E-03

3 80E-01

2 50E+00

3 60E-03

No

No

No

No

No

No

1 01E-02

NA

35DE-02

NA

830E01

NA

Yes

-

No

-

Yea

-

7 70E+02

1 80E+03

4 92E+02

3 10E+01

6 20E+01

9 OOE+00

No

No

No

No

No

No

No

No

No

No

No

No

"/'Screening Level

"/'Screening Level

"/'Screening Level

"/'Screening Level

"/'Screening Level

"/'Screening Level

PCBs

Total PCBs 1336-36-3 mg/kg 5 34 34 15 1 86E-02 6 94E-02 No MA -- 1 OOE+00 No No "/'Screening Level

Dloxln

2,3,7,8-TCDD-TEQ 1746-01-6 mg/kg 5 5 5 100 2 97E-07 9 21E-07 No 4 73E-09 Yes 1 OOE 03 No No "/'Screening Level

Metals
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TABLE B-5

SEDIMENT SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 5 of 6

Constituent

Aluminum

Arsenic

3arium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Silver

Sodium

Thallium

Vanadium

Zinc

CAS

7429-90-5

7440-38-2

7440-39-3

7440-41-7

7440-43-9

7440-70-2

7440-47-3

7440-48-4

7440-50-8

7439-89-6

7439-92-1

7439-95-4

7439-96-5

7439-97-6

7440-02-0

7440-09-7

7440 22-4

7440-23-5

7440 28 0

7440-62-2

7440-66-6

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

FOD
(a)

34 34 34

34 34 34

34 34 34

25 34 34

16 34 34

34 34 34

34 34 34

34 34 34

29 34 34

34 34 34

34 34 34

34 34 34

34 34 34

23 34 34

34 34 34

34 34 34

1 1 34

19 34 34

1 34 34

34 34 34

33 34 34

% FOD
(b)

100

100

100

74

47

100

100

100

85

100

100

100

100

68

100

100

100

56

3

100

97

Mean
Concentration

(c)

268E+03

290E+00

8 38E+01

2 32E-01

4 73E-01

5 69E+03

6 50E+00

3 85E+00

5 68E+00

7 88E+03

1 64E+01

2 08E+03

2 56E+02

1 81E 02

854E+00

4 21 E+02

1 30E-01

7 77E+01

660E01

9 35E+00

897E+01

Maximum
Detected

Concentration
(d)

8 30E+03

7 50E+00

3 OOE+02

5 60E-01

1 40E+00

1 55E+04

1 65E+01

8 65E+00

1 90E+01

1 80E+04

4 70E+01

5 50E+03

8 90E+02

6 70E 02

1 80E+01

1 30E+03

1 30E 01

290E+02

1 30E+00

2 20E+01

3 10E+02

Essential
Nutrient?

No

No

No

No

No

Yes

No

No

No

Yes

No

Yes

No

No

No

Yes

No

Yes

No

No

No

Background
Concentration

(e)

3 60E+03

4 6l£+00

9 20E+01

529E-01

803E01

6 OrtE+03

9 6I)E+00

6 40E+00

6 1')E+00

1 0 'E+04

9 4I>E+00

2 6DE+03

3 7I3E+02

674E-02

1 4')E+01

5 5UE+02

NA

8 30E+01

vlA

1 3 'E+01

4 5>>E+01

Is Max
Concentration
> Background?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

-

Yes

Yes

Sediment
Screening
Level (f)

9 20E+04

1 60E+00

6 70E+03

1 90E+02

4 50E+01

NA

4 50E+02

1 30E+03

4 10E+03

3 10E+04

7 50E+02

NA

1 90E+03

3 10E+01

2 OOE+03

NA

5 10E+02

NA

6 70E+00

7 20E+02

3 10E+04

Is Max
Concentratlor
> Screening
Value? (g)

No

Yes

No

No

No

--

No

No

No

No

No

No

No

No

-

No

-

No

No

No

COPC?
(n)

No

Yes

No
No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

"/'Screening Level

>Screenlng Level

"/'Screening Level

'/'Screening Level

"/'Screening Level

EN

"/'Screening Level

"/'Screening Level

"/'Screening Level

EN

"/'Screening Level

EN

"/'Screening Level

"/'Screening Level

"/'Screening Level

EN

"/'Screening Level

EN

"/'Screening Level

"/'Screening Level

"/'Screening Level
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TABLE B-5
SEDIMENT SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 6 of 6

Constituent CAS Units
FOD (a) % FOD

(b)

Mean
Concentration

(c)

Maximum
Detected

Concentration
(d)

Essential
Nutrient?

Background
Concentration

(e)

Is Max
Concentration >

Background?

Sediment
Screening

Level (f)

Ic Max
Concentration
> Screening
Value? (g)

COPC?
(h) Reason

Notes

BKG - Background concentration
CAS - Chemical Abstracts Service
COPC - Constituent of potential concern
EN - Essential nutrient
FOD - Frequency of detection
NA - Not available
MCPA - 2-Methyl-4-chlorophenoxyacetic acid
MCPP • 2-(2-Methyl-4-chlorophenoxy) propionic acid
PCB - Polychlonnated Biphenyl
SVOC - Semivolatile organic compound
TCDD-TEQ - 2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalent Concentration
USEPA - United States Environmental Protection Agency
VOC - Volatile Organic Compound
- Not applicable
(a) Frequency of Detection = Number of detected samples Number of samples used to calculate statistics Total number of samples
(b) Percent of detected samples out of samples used to calculate statistics Constituents detected in fewer than 5 percent of samples, provided 20 samples are available, will not be included as COPCs

the maximum detected concentration, the non-detect was not used) A proxy concentration of half the detection limit was used for non-detected results
(d) The maximum detected concentration for a constituent for each medium/area combination after sample/duplicate pairs were averaged and high non-detected values were excluded (If one half the detection limit was greater
than the maximum detected concentration, the non-detect was not used)
(e) Equal to two times the average concentration for the constituent in sediment in upgradiente sampling locations for samples in the nver Since the pond is dry, for samples in the pond, background is equal to two times the
average concentration for the constituent in surface soil in off-site sampling locations
(f) USEPA, 2002 Region 9 Preliminary Remediation Goal (PRG) Table October 1, 2002 Value for industrial soil PRGs for noncarcir ogenic constituents were adjusted lor a hazard index of 0 1 to account for cumulative effects
(g) For all constituents with the exception of lead, the maximum detected concentration is compared to the screening level For lead, the mean concentration was compared to the screening level The screening level for lead is
based on an adult lead model (USEPA, 1996) which is based on average lead concentrations
(h) A constituent is identified as a COPC it it is detected in greater than 5 percent of samples, provided 20 samples are available, if it is not an essential nutrient, if the maximum detected concentration is greater than the
background concentration and if the maximum detected concentration is greater than the sediment screening level
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TABLE B-6

SURFACE WATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 1 of 4

Conttltuint

Pond (Sit* Q)

Pesticide

4,4'-DDT

Dieldnn

Dloxln

2.3 7,8-TCDD-TEQ

Metals

Alumnum

Arsenic

Banum

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Sodium

Vanadium

Zinc

CAS

50-29-3

60-57-1

1746-01-6

7429-90-5

7440-38-2

7440-39-3

7440-43-9

7440-70-2

7440^7-3

7440-4r>4

7440-50-8

7439-89-6

7439-92-1

7439-95-4

7439 96-5

7440-02-0

7440-09-7

7440-23-5

744<W2-2

7440-6f>6

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/l

ug/L

ug/L

ugft-

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

%
FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Milan
Concentration

(c)

280E-02

1 OOE-02

460E-06

7 70E+03

540E+OO

200E*02

650E-01

570EXM

1 OOE+01

360E+00

130E+01

890E+03

1 40E+01

150E+04

460EMH

930E-KJO

560E+03

670E+03

230E+01

520E+01

Maximum
Detected

Concentration

Id)

280E-02

1 OOE-02

460E-06

7 70E+03

540E*00

2 OOE+02

650E-01

570E+04

1 OOE+01

360E+00

130E+01

8 90E+03

140E*01

150E+04

460E+02

930E*00

560E+03

670E+03

230E+01

520E+01

Essential
Nutrient?

No

No

No

No

No

No

No

Yes

No

No

No

Yes

No

Yes

No

No

Yes

Yes

No

No

Ba .kground
Concentration

(•)

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Is Max
Concentration >

Background?

--

-•

••

--

-•

Surface
Water

Screening
Level (f)

6 OOE+00

900E-KJO

300E-05

360E+04

500E+01

2 OOE+03

5 OOE+00

NA

100E+02

1 OOE+03

650E+02

5 OOE+03

750E+00

NA

150E+02

100E+02

NA

NA

490E+01

5 OOE+03

Is Max
Concentration >

Screening
Value?

No

No

No

No

No

No

No

--

No

No

No

Yes

Yes

Yes

No

••

No

No

COPC?

(g)

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

Yes

No

No

No

No

No

Reason

^Screening Level

'/'Screening Level

</=Screenfng Level

</»Screemng Level

</-Screenmg Level

«V=Screenmg Level

</iScreenmg Level

EN

</=Screemng Level

</=Screenlng Level

'/"Screening Level

EN

>Screening Level

EN

^Screening Level

</-Screenmg Level

EN

EN

^Screening Level

OScreemng Level
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TABLE B-6

SURFACE WATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
Page 2 of 4

Constituent

River

VOCs

1,1-Dichloroelhylene

1.2-Dichloroeihane

1 ,2-Drchloroelhene (total)

4-Metnyf-2-o9ntanone (MIBK)

Acetone

Benzene

Carbon Dlsulflde

Carbon Tel/achtonde

Chlorobenzene

Chtoromelhane

Etiylbenzene

Melhyl N-Butyl Ketone

Tetrachkxoelhene

Toluene

Trichloroethylene

Xylenes, Total

SVOCs

1,2-Dichlorobenzene

1 ,4-Otcnlorobenzene

2 4,5-Trichloroprienol

2,4-DKhlorophenol

2,4-OaiKMhylphenol

2,6-Oinllrololuene

2-Chkxophenol

3-Methylphenol/4-Metriylphenol

4 Chloroanilme

bis(2-Elhvlhexyl)phhalale

CAS

75-354

107-06-2

540-59-0

10B-10-1

67-64-1

71-43-2

75-15-0

56-23-5

108-90-7

74-87-3

100-41-4

591-78^

127-18-4

108-88-3

79-01-6

1330-20-7

95-50-1

10M6-7

86-06-2

120-83-2

105*7-9

606-20-2

95-57-8

106-44-5

10047-8

117-81-7

Units

ug/L

ug/L

ug/L

uglL

ug/L

ug/L

ugrl

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

uoA

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

3 3 36

11 36 38

3 3 36

1 1 36

1 36 36

13 36 36

5 36 36

1 1 36

26 36 36

5 36 36

1 36 36

1 1 36

1 1 36

10 36 36

1 36 36

3 36 36

2 36 36

1 1 36

1 36 36

11 36 36

1 36 36

1 36 36

6 36 36

2 36 36

17 36 36

1 1 36

%
FOD
(b)

100

31

100

100

3

36

14

100

72

14

3

100

100

28

3

8

6

100

3

31

3

3

17

6

47

100

Mean
Concentration

M

3 57E-01

448E-01

273E-01

380E+00

1 33E+01

5 57E-01

486E-01

1 70E-01

335E+00

503E-01

522E-01

330E-01

450E-01

624E-01

502E-01

103EMJO

587E+00

390E+00

533E+00

601E+00

509E+00

517E+00

530E+00

551E+00

1 22E+01

170E+00

Maximum
Detected

Concentration
(d)

420E-01

7 OOE-01

360E-01

380E+00

4 OOE+01

450E+00

690E-01

1 70E-01

560E+01

960E-01

130E+00

330E-01

450E-01

450E+00

580E-01

3 OOE+00

400E+01

390E+00

1 70E»01

690E+01

830E+00

1 10E+01

3 10E«01

2 70E+01

1 60E+02

1 70E+00

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(e)

NA

NA

NA

NA

NA

NA

NA

NA

NA

929E-01

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

1 13E+01

Is Max
Concentration >

Background?

•-

-

Yes

--

-•

No

Surface
Water

Screening
Level (f)

7 OOE+00

5 OOE +00

7 OOE+01

160E+02

7 OOE +02

5 OOE+00

7 OOE+02

5 OOE +00

1 OOE+02

150E+00

7 OOE +02

1 60E+02

500E+00

1 OOE +03

5 OOE +00

1 OOE+04

600E*02

750E+01

1 OOE+01

2 (OE+01

1 40E+02

3 10E-01

350E+01

3 50E+02

2 80E»01

600E«00

Is Max
Concentration >

Screening
Value?

No

No

No

No

No

No

No

No

No

NO

No

No

No

No

No

No

No

No

Yes

Yes

No

Yes

No

No

Yes

No

COPC7
(fl)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

No

Yes

No

Reason

</=Screening Level

«/=Screening Level

</=Screening Level

</=Screening Level

</=Soreemng Level

</3Screenmg Level

</*Screening Level

</=Screening Level

</=Screenmg Level

</=Screening Level

</=Screening Level

</»Screemng Level

</=Screenlng Level

'/̂ Screening Level

</=Screening Level

</*Screentng Level

</sScreening Level

</'Screenlng Level

<5%FOD

^Screening Level

</=Screemng Level

<5%FOD

OScreerwg Level

</=Screening Level

>Screenmg Level

</aScreenmg Level

eening e
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TABLE B-6

SURFACE WATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 4 of 4

Constituent CAS Units
FOD
(•)

%
FOD
(b)

Mean
Concentration

(c)

Maximum
Delected

Concentration
<d>

Essential
Nutrient?

Background
Concentration

(e)

Is Max
Concentration >

Background?

Surface
Water

Screening
Level (f)

Is Max
Concentration >

Screening
Value?

COPC?
(9) Reason

Notes

BKG - Background concentration
CAS - Chemical Abstracts Service
COPC - Constituent of potential concern
EN - Essential nutrient
FOD - Frequency of detection
NA - Not available
- Not applicable
IEPA • Illinois Environmental Protection Agency
MCPA - 2-Methyl-4-chlorophenoxyacetic acid
MCPP - 2-(2-Methyl-4-chlorophenoxy) propionic acid
SVOC • Semivolatile organic compound
TCDD-TEQ - 2,3,7,8-Tetrachlorodibenzo-p-dioxm Toxic Equivalent Concentration
USEPA - United States Environmental Protection Agency
VOC - Volatile Organic Compound
(a) Frequency of Detection = Number of detected samples Number of samples used to calculate statistics Total number of samples
(b) Percent of delected samples out of samples used to calculate statistics Constituents detected in fewer than 5 percent of samples, pro\ ided 20 samples are available, will not be included as COPCs
(c) The arithmetic mean concentration for a constituent for each medium/area combination after sample/duplicate pairs were averaged and high non-detected values were excluded (If one-half the detection limit was greater than
the maximum detected concentration, the non-detect was not used) A proxy concentration of half the detection limit was used for non-detrcted results

the maximum detected concentration, the non-detect was not used)

(e) Equal to two times the average concentration for the constituent in surface water in an upgradient sampling location for samples in the river There are no background concentrations available for the Pond
(f) Surface water screening levels were used according to the following hierarchy

Illinois Groundwater Quality Standards for Class I Potable Resource Groundwater 35 III Adm Codp6?0410 February 2, 2002
USEPA, 2002 2002 Edition of the Drinking Water Standards and Health Advisories Office of Water EPA 822-R-02-038 Maximum Contaminant Levels Summer 2002
IEPA, 2002 Tiered Approach to Corrective Action Objectives Appendix B, Table E Tier 1 Groundwater Remediation Objectives for the Groundwater Component of the Groundwater Ingestion Route Class I values February 5,
2002

USEPA, 2002 Region 9 Preliminary Remediation Goal (PRG) Table October 1, 2002 Value for Tap Water
(g) A constituent is identified as a COPC it it is detected In greater than 5 percent of samples, provided 20 samples are available, if it Is no' an essential nutrient, it the maximum detected concentration is greater than the
background concentration and if the maximum detected concentration is greater than the surface water screening level
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TABLE B-7

FISH TISSUE SCREEN (g)

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
Page 1 of 6

Constituent CAS Units
FOD
(a)

% FOD
(b)

Maximum
Detected

Concentration
(c)

Essential
Nutrient?

Background
Concentration

(d)

Is Max
Concentration
> Background?

Fish
Tissue

Screening
Level (e)

Is Max
Concentratlor
> Screening

Value?
COPC?

(0 Reason

DDA (Buffalo Fillet)

Pesticide

4,4'-DDE 72-55-9 mg/kg 1 1 1 | 100 7 30E-03 No NA __ 9 28E-03 No No </=Screenlng Level

Dloxln

2,3,7,8-TCDD-TEQ 1746-01-6 mg/kg [ 1 1 1 [ 100 7 39E-07 No NA - 2 10E-08 Yes Yes >Screenmg Level
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TABLE B-7

FISH TISSUE SCREEN (g)

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 2 of 6

Constituent CAS Unit*
FOD
(a)

% FOD

(b)

Maximum
Detected

Concentration
(c)

Essential
Nutrient?

Background
Concentration

(d)

Is Max
Concentration
> Background?

Fish
Tissue

Screening
Level (e)

Is Max
Concentratlor

> Screening
Value?

COPC?

(0 Reason

PDA (Buffalo Fillet)

Pesticide

4,4'-DDE

Methoxychlor

72-55-9

72-43-5

mg/kg

mg/kg

2 2 3

1 1 3

100

100

8 20E-03

4 40E-02

No

No

NA

NA

-

-

9 28E-03

6 76E-01

No

No

No

No

</=Screening Level

</=Screening Level

Herbicide

2,4,5-T 93-76-5 mg/kg 1 3 3 33 4 80E 03 No NA 1 35E+00 No I No </=Screenmg Level

Dioxln

2,3,7 ,8-TCDD-TEQ 1746-01-6 mg/kg 3 3 3 100 6 25E-07 No NA 2 10E-08 Yes Yes >Screening Level
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TABLE B-7

FISH TISSUE SCREEN (g)

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 3 of 6

Constituent CMS Units
FOD

(«)

% FOD

(b)

Maximum
Detected

Concentration
(c)

Essential
Nutrient?

Background
Concentration

(d)

Is Max
Concentration
> Background?

Fish
Tissue

Screening
Level (e)

Is Max
Concentration
> Screening

Value?
COPC?

(f) Reason

Pond (Site Q) (Black Bullhead Fillet)

Pesticide

4.4'-DDT

alpha-Chlordane

Dleldrin

50-29-3

5103-71-9

60-57-1

mg/kg

mg/kg

mg/kg

1 1 1

1 1 1

1 1 1

100

100

100

3 60E-01

1 OOE-02

1 OOE-01

No

No

No

NA

NA

NA

--

-

-

9 28E-03

901E-03

1 97E-04

Yes

Yes

Yes

Yes

Yes

Yes

>Screening Level

>Screenlng Level

>Screening Level

PCBs

Total PCBs 1336-36-3 mg/kg 1 1 1 100 3 87E+00 No NA - 1 58E-03 Yes Yes >Screenlng Level

Dioxln

2.3.7.8-TCDD-TEQ 1746-01-6 mg/kg 1 1 1 100 3 84E-06 No NA -- 2 10E-08 Yes Yes >Screenlng Level

Metals

Aluminum

Arsenic

Calcium

Copper

Iron

Magnesium

Mercury

Potassium

Sodium

7429-90-5

7440-38-2

7440-70-2

7440-50-8

7439-89-6

7439-95-4

7439-97-6

7440-09-7

7440-23-5

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mglkg

mg/kg

mg/kg

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

100

100

240E+01

7 80E-01

8 80E+01

2 40E-01

4 20E+00

2 20E+02

2 50E-01

4 OOE+03

3 90E+02

No

No

Yes

No

Yes

Yes

No

Yes

Yes

NA

NA

NA

NA

NA

NA

NA

NA

NA

--

-

-

--

•-

-

--

1 35E+02

2 10E-03

NA

541E+00

4 06E+01

NA

1 35E-02

NA

NA

No

Yes

-

No

No

-

Yes

--

-

No

Yes

No

No

No

No

Yes

No

No

</=Screenlng Level

>Screenlng Level

EN

</=Screenlng Level

EN

EN

>Screenmg Level

EN

EN

August 31, 2003
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TABLE B-7

FISH TISSUE SCREEN (g)

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 4 of 6

Constituent

Pond (Site Q) (Carp - Fillet)

SVOCs

3enzo(a)anthracene

Benzo(a)pyrene

bls(2-Ethylhexyl)phthalate

Chrysene

D!benzo(a,h)anthracene

Fluoranthene

Pesticide

4,4'-DDT

alpha-Chlordane

beta-BHC

Dieldnn

Methoxychlor

Herbicide

2,4-DB

PCBs

Total PCBs

Dloxln

2,3.7,8-TCDD-TEQ

Metals

Arsenic

Calcium

Copper

Iron

Magnesium

Manganese

Mercury

Potassium

Sodium

CAS

56-55-3

50-32-8

117-81-7

218-01-9

53-70-3

206-44-0

50-29-3

5103-71-9

319-85-7

60-57-1

72-43-5

94-82-6

1336-36-3

1746-01-6

7440-38-2

7440-70-2

7440-50-8

7439-89-6

7439-95-4

7439-96-5

7439-97-6

7440-09-7

7440-23-5

Units

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

FOD

(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Maximum
Detected

Concentration
(c)

1 40E-01

1 80E-01

5 OOE-01

1 40E-01

1 40E-01

1 10E-01

3 30E-01

1 60E-02

1 70E-02

1 90E-01

3 50E-02

2 50E-02

1 OOE+01

1 84E-05

8 20E-01

2 20E+02

3 70E-01

1 10E+01

2 10E+02

2 OOE-01

7 10E-02

3 60E+03

4 OOE+02

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

Yes

Yes

No

No

Yes

Yes

Background
Concentration

(d)

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

la Max
Concantratlon
> Background?

--

-

--

-

-

--

--

-

-

--

--

-

-

--

-

--

--

--

--

-

Fish
Tissue

Screening
Level (e)

4 32E-03

4 32E-04

2 25E-01

4 32E-01

4 32E-04

541E+00

9 28E-03

901E-03

1 75E-03

1 97E-04

6 76E-01

1 08E+00

1 58E-03

2 10E-08

21 OE-03

NA

541E+00

4 06E+01

NA

1 90E+01

1 35E-02

NA

NA

Is Max
Concentration
> Screening

Value?

Yes

Yes

Yes

No

Yes

No

Yes

Yes

Yes

Yes

No

No

Yes

Yes

Yes

-

No

No

-

No

Yes

--

--

COPC?

m

Yes

Yes

Yes

No

Yes

No

Yes

Yes

Yes

Yes

No

No

Yes

Yes

Yes

No

No

No

No

No

Yes

No

No

Reason

>Screenmg Level

>Screenmg Level

^Screening Level

</=Screenmg Level

>Screenmg Level

</=Screenlng Level

>Screemng Level

>Screening Level

>Screening Level

>Screenmg Level

</=Screenlng Level

</*Screenmg Level

>Screening Level

>Screemng Level

>Screening Level

EN

</=Screening Level

EN

EN

</=Screening Level

>Screening Level

EN

EN

August 31 2003
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TABLE B-7

FISH TISSUE SCREEN (g)

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
Page 5 of 6

Constituent CAS Units
FOD
(a)

% FOD
(b)

Maximum
Detected

Concentration
(c)

Essential
Nutrient?

Background
Concentration

(d)

Is Max
Concentration
> Background?

Fish
Tissue

Screening
Level (e)

Is Max
Concentratlor
> Screening

Value?
COPC?

(f) Reason

UDA (Buffalo Fillet)

Pesticide

4,4'-DDE

4,4'-DDT

alpha-Chlordane

Oieldrln

Endrin Aldehyde

gamma-BHC (Llndane)

gamma-Chlordane

72-55-9

50-29-3

5103-71-9

60-57-1

7421-93-4

58-89-9

5103-74-2

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

1 70E-02

8 60E-03

5 80E-03

8 1 0E-03

7 30E-03

1 20E-03

5 20E-03

No

No

No

No

No

No

No

NA

NA

NA

NA

NA

NA

NA

-

•-

--

-

--

•-

--

9 28E-03

9 28E-03

901E-03

1 97E-04

4 06E-02

2 43E-03

901E-03

Yes

No

No

Yes

No

No

No

Yes

No

No

Yes

No

No

No

>Screening Level

</=Screenlng Level

</=Screenlng Level

^Screening Level

</=Screenlng Level

</=Screenlng Level

</=Screenlng Level

Dloxln

2,3,7,8-TCDD-TEQ 1746-01-6 mg/kg | 1 1 1 100 4 57E-06 No NA -- 2 10E-08 Yes Yes >Screenmg Level

August 31, 2003
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TABLE B-7

FISH FILLET SCREEN (g)

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 6 of 6

Constituent CAS Units
FOD (a) 7. FOD

(b)

Maximum
Detected

Concentration
(c)

Essential
Nutrient?

Background
Concentration

(d)

Is Max
Concentration >

Background?

Fish Tissue
Screening
Level (e)

Is Max
Concentration
> Screening

Value?
COPC?

C) Reason

Notes

BKG - Background concentration
CAS - Chemical Abstracts Service
COPC - Constituent of potential concern
DDA - Downstream Discharge Area (Mississippi River)
EN - Essential nutrient
FOD - Frequency of detection
NA - Not available
PCB - Polychlonnated Biphenyl
PDA - Plume Discharge Area (Mississippi River)
SVOC - Semivolatile organic compound
TCDD-TEQ - 2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalent Concentration
UDA - Upstream Discharge Area (Mississippi River)
USEPA - United States Environmental Protection Agency
VOC - Volatile Organic Compound
- Not applicable
(a) Frequency of Detection = Number of detected samples Number of samples used to calculate statistics Total number of samples
(b) Percent of detected samples out of samples used to calculate statistics Constituents detected in fewer than 5 percent of samples, provided 20 samples are available, will not be included as COPCs
(c) The maximum detected concentration for a constituent for each medium/area combination after sample/duplicate pairs were averaged and high non-detected values were excluded (If one-half the detection limit
was greater than the maximum detected concentration, the non-detect was not used)
(d) Background concentrations are not available for fish tissue
(e) USEPA, 2003 Region 3 Risk Based Concentration (RBC) Table April 25, 2003 Value lor Fish
(<) A constituent is identified as a COPC if it is detected in greater than 5 percent of samples, provided 20 samples are available, it it r. not an essential nutrient, if the detected concentration is greater than the
background concentration and if the detected concentration is greater than the fish screening level

August 31 "103
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Sauget Area 2
HHRA- RI/FS •»-"-«•'"«"""-

APPENDIX C
BACKGROUND CALCULATIONS

Table C-1 provides the background calculations for combined soil, surface soil, groundwater
(shallow, mid, and deep), sediment, and surface water. Per the method identified in the
USEPA-approved workplan, background concentrations are defined as two times the
arithmetic mean concentration.

Table C-2 lists in the first column all the site groundwater locations for which constituents
were detected. The second column lists the background location for the site location. Site
groundwater concentrations were compared to the selected background location
concentration.

C-2
J \lndl_Service\Project Files\Sauget-Area 2\HHRA\Appendices\Appendix C (background).doc August 31, 2003
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TABLE C-1
CALCULATION OF BACKGROUND CONCENTRATIONS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL
PAGE 1 OF 16

Constituent CAS
Combined Soil

VOCs
4-Methyl-2-pentanone (MIBK)
Chloromethane
Dichloromethane
Ethylbenzene
Styrene (Monomer)
Tetrachloroethene
Xylenes, Total

108-10-1
74-87-3
75-09-2

Average 2xAverage
i

0.001
0.00045
0.002864286

100-41-4 -0.000475833
100-42-5 1 0.00205
127-18-4 0.000475
1330-20-7

SVOCs
Acenaphthene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g ,h ,i)perylene
Benzo(k)fluoranthene
bis(2-Ethylhexyl)phthalate
Chrvspne
Dibenzo(a,h)anthracene
Fluoranthene
Phenanthrene
Pyrene

83-32-9
120-12-7
56-55-3

0.002
0.0009
0.005728571
0.000951667
0.0041
0.00095

0.000772143 0.001544286

0.021 J0.042
0.06
0.16225

50-32-8 i 0.1 9475
205-99-2
191-24-2
207-08-9
117-81-7

0.18475

0.12
0.3245
0.3895
0.3695

0.19675 0.3935
0.1639
0.16725

?18-01-9 01679B
53-70-3 ,0.06

0.3278
0.3345
03359
0.12

206-44-0 ,0.20575 '0.4115
85-01-8
129-00-0

0.1761 0.3522
0.2007

Pesticide
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldnn
alpha-BHC
alpha-Chlordane
delta-BHC
Dieldnn
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor

72-54-8 10.0026935
72-55-9 ,0.0040125
50-29-3 0.0108845
309-00-2
319-84-6
5103-71-9

0.001375
0.012885
0.002022

319-86-8 (0.004285
60-57-1
959-98-8
33213-65-9
1031-07-8
72-20-8
7421-93-4
5103-74-2
76-44-8
1024-57-3
72-43-5

Herbicide
2,4-D
Dichloiprop
MCPP
Pentachlorophenol

94-75-7
120-36-5
93-65-2
87-86-5

0.0037525
0.001068889
0.00058

0.4014

0.005387
0.008025
0.021769
0.00275
0.02577
0.004044
0.00857
0.007505
0.002137778
0.00116

0.000905 10.00181
0.0021875
0.0024025
0.010664
0.008285
0.0030505
0.001655

0.00483

0.004375
0.004805
0.021328
0.01657
0.006101
0.00331

0.00966
0.05173 10.10346
1.4625
0.002283333

PCBs
Total PCBs 1336-36-3
Oioxin
2,3,7,8-TCDD-TEQ 1746-01-6
Metals
Aluminum
Antimony

7429-90-5

0.06413

4.46583E-06

5425
7440-36-0 1.027

2.925
0.004566667

0.12826

[8.931 66E-06

10850
2.054

J:\Sauget Area 2\HHRA\Appendices\appendix c tables.xls August 31, 2003
Revision 0



TABLE C-1
CALCULATION OF BACKGROUND CONCENTRATIONS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL
PAGE 2 OF 16

Constituent

Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium

CAS

7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2

Average

5.41
158.7
0.3825
0.9068
30545

7440-47-3 '9.45
7440-48-4 4.635
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0

24.815
10520
35.885
5625
250.6
0.03858
14.13

7440-09-7 1190.5
7782-49-2 , 0.5345
7440-22-4
7440-23-5

\/anarjiijm 744Q-62-2

Zinc

0.512
70.55

2xAverage

10.82
317.4
0.765
1.8136
61090
18.9
9.27
49.63
21040
71.77
11250
501.2
0.07716
28.26
2381
1.069
1.024
141.1

17 IR 3436
7440-66-6 112.2 1 224.4

Surface Soil j
VOCs
Chloromethane
Ethylbenzene
Styrene (Monomer)
Tetrachloroethene
Xylenes, Total

74-87-3 1 0.00045
100-41-4
100-42-5
127-18-4
1330-20-7

SVOCs
Acenaphthene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g ,h ,i)perylene
Benzo(k)fluoranthene
bis(2-Ethylhexyl)phthalate
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Phenanthrene
Pyrene
Pesticide
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
alpha-BHC
alpha-Chlordane
delta-BHC
Dieldrin
Endosulfan 1
Endosulfan II
Endosulfan Sulfate

83-32-9
120-12-7
56-55-3

0.000533333
0.0022325

0.0009
0.001066667
0.004465

0.00044 10.00088
0.000803333

0.021
0.06
0.138

50-32-8 0.203
205-99-2 0.183
191-24-2 0.207
207-08-9 0.1413
117-81-7
218-01-9
53-70-3
206-44-0
85-01-8
129-00-0

0.1766
0.1494
0.06
0.225
0.1657
0.2149

72-54-8 0.003522
72-55-9
50-29-3
309-00-2
319-84-6
5103-71-9
319-86-8
60-57-1
959-98-8
33213-65-9

0.00616
0.02018
0.00178
0.0248
0.003074
0.0076
0.00564
0.0011925
0.00058

1031-07-8 0.000905

0.001606667

0.042
0.12
0.276
0.406
0.366
0.414
0.2826
0.3532
0.2988
0.12
0.45
0.3314
0.4298

0.007044
0.01232
0.04036
0.00356
0.0496
0.006148
0.0152
0.01128
0.002385
0.00116
0.00181

J:\Sauget Area 2\HHRA\Appendices\appendix c tables.xls August 31, 2003
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TABLE C-1
CALCULATION OF BACKGROUND CONCENTRATIONS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL
PAGE 3 OF 16

Constituent

Endrin
Endrin Aldehyde
gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor

CAS Average 2xAverage

72-20-8 f 0.00251 1 0.00502
7421-93-4
5103-74-2
76-44-8
1024-57-3
72-43-5

Herbicide
2,4-D
Dichlorprop
MCPP
Pentachlorophenol

94-75-7
120-36-5
93-65-2
87-86-5

PCBs
Total PCBs 1336-36-3
Dioxin
2,3,7,8-TCDD-TEQ 1746-01-6

0.00294
0.020534
0.0156
0.005267
0.0028

0.00498
0.05688
1.8
0.002283333

0.09227

0.000008432
Metals
Aluminum
Antimony
Arspnir

Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc

7429-90-5 6920

0.00588
0.041068
0.0312
0.010534
0.0056

0.00996
0.11376
3.6
0.004566667

0.18454

0.000016864

13840
7440-36-0 1.166 2.332
7440-38-2 619 1?38
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1

153.4 1 306.8
0.451 1 0.902
1 .668 3.336
48710
11.06
4.7
42.9
11660
65.1

7439-95-4 |6140
7439-96-5 276.2
7439-97-6 0.0668
7440-02-0 16.5
7440-09-7 1506
7782-49-2 1 0.54
7440-22-4
7440-23-5
7440-62-2
7440-66-6

Shallow Groundwater
OS - UAA-1/OS-1-20
VOCs
Methane

97420
22.12
9.4
85.8
23320
130.2
12280
552.4
0.1336
33
3012
1.08

0.495 0.99
78.75
19.46
195

157.5
38.92
390

74-82-8 0.46 0.92
Metals
Aluminum
Barium
Calcium
Chromium
Cobalt
Iron
Lead
Magnesium
Manganese
Nickel

7429-90-5
7440-39-3
7440-70-2
7440-47-3
7440-48-4
7439-89-6
7439-92-1

1400 J2800
300
190000
7.1
4.6
4700
3

7439-95-4 43000

600
380000
14.2
9.2
9400
6
86000

7439-96-5 1700 3400
7440-02-0 J21 42
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TABLE C-1
CALCULATION OF BACKGROUND CONCENTRATIONS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL
PAGE 4 OF 16

Constituent

Potassium
Sodium
Zinc

CAS Average

7440-09-7 8600
7440-23-5 48000
7440-66-6 1 22

OS - UAA-2/OS-2-20
VOCs
Methane 74-82-8
Metals
Aluminum
Barium
Calcium
Iron
Magnesium
Manganese
Nickel
Potassium
Sodium
Zinc

7429-90-5
7440-39-3
7440-70-2
7439-89-6
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7440-23-5
7440-66-6

OS - UAA-4/OS-4-20
VOCs
Dichloromethane
Methane

75-09-2
74-82-8

Metals
Aluminum
Barium
Calcium
Cobalt
Iron
Magnesium
Manganese
Nickel
Potassium
Sodium
Vanadium

7429-90-5
7440-39-3
7440-70-2
7440-48-4
7439-89-6
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7440-23-5
7440-62-2

Mid Groundwater
OS • UAA-2/OS-2-30
VOCs
1,1-Dichloroethane
1,1-Dichloroethylene
1 ,2-Dichloroethene (total)
Vinyl chloride

11

8.1
120
130000
1900
36000
18
7.2
1300
8100

2xAverage

17200
96000
44

22

16.2
240
260000
3800
72000
36
14.4
2600
16200

26 52

1
19.95

345
180
130000
2.4
2300
29000
1400
12.5
5800
11500
1.6

75-34-3 i4.85
75-35-4 3.45
540-59-0 1 7
75-01-4 0.4

OS - UAA-3/OS-3-24
VOCs
Methane
Metals
Barium
Calcium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium

74-82-8 2.2

7440-39-3
7440-70-2

180
100000

7440-48-4 1 0.89
7440-50-8
7439-89-6
7439-95-4
7439-96-5

1.9
2000
32000
92

7440-02-0 1 7.2
7440-09-7 i 44000

2
39.9

690
360
260000
4.8
4600
58000
2800
25
11600
23000
3.2

9.7
6.9
34
0.8

4.4

360
200000
1.78
3.8
4000
64000
184
14.4
88000
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TABLE C-1
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HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL
PAGE 5 OF 16

Constituent

Selenium
Sodium
Thallium
Vanadium
Zinc

CAS Average

7782-49-2 1 9.2
7440-23-5 2400

2xAverage

18.4
4800

7440-28-0 14.1 |8.2
7440-62-2 2 4
7440-66-6 9.4 18.8

OS - UAA-4/OS-4-30
VOCs
Dichloromethane

Deeo Groundwater
OS-UAA-1/OS-1-100

75-09-2

VOCs
1 ,2-Dichloroethene (total)
Benzene
Chlorobenzene
Ethylbenzene
Methane
Toluene

540-59-0
71-43-2
108-90-7

1.1 2.2
I

1.3
2.5

2.6
5

400 i800
100-41-4 0.31 0.62
74-82-8 I960
108-88-3

SVOCs
1 .?-Dir:hloroben?ene
1 ,4-Dichlorobenzene
2-Chlorophenol
Benzo(g,h,i)perylene
Dibenzo(a,h)anthracene

95-50-1
106-46-7

0.31

3.8
18

95-57-8 1.7

1920
0.62

7.6
36
3.4

191-24-2 0.84 <1.68
53-70-3 0.68 1.36

Pesticide
beta-BHC 319-85-7 |0.02
Metals !
Aluminum
Arsenic
Barium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Sodium
Zinc

7429-90-5
7440-38-2
7440-39-3
7440-43-9
7440-70-2
7440-47-3

7440-48-4
7440-50-8
7439-89-6
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7440-23-5
7440-66-6

OS-UAA-1/OS-1-110
VOCs
Benzene
Chlorobenzene
Ethylbenzene
Methane

71-43-2

520
18
51
1900
670000

0.04

1040
36
102
3800
1340000

13 26
200 1400
1.5
81000
170000
21000
93
30000
200000
230000

3.4
108-90-7 1710
100-41-4
74-82-8

SVOCs
1 ,2-Dichlorobenzene
1 ,4-Dichlorobenzene
2-Chlorophenol

95-50-1
106-46-7
95-57-8

Pesticide
beta-BHC 319-85-7

0.38
940

6.3
36

3
162000
340000
42000
186
60000
400000
460000

6.8
1420
0.76
1880

12.6
72

6.4 1 12.8

0.0089 1 0.01 78
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Constituent

gamma-BHC (Lindane)

CAS Average 2xAverage

58-89-9
Metals
Aluminum
Arsenic
Barium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Sodium
Vanadium
Zinc

7429-90-5
7440-38-2
7440-39-3
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8

0.0084 i 0.01 68

6300
36
150
2700
720000
120
260
38

7439-89-6 1150000
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7440-23-5
7440-62-2

12600
72
300
5400
1440000
240
520
76
300000

5.2 !10.4
200000 I400000
28000
150
33000
200000
18

7440-66-6 300000

56000
300
66000
400000
36
600000

OS - UAA-1/OS-1-50
VOCs
1 ,2-Dichloroethene (total)
Chlorobenzene

540-59-0 0.82 1.64
108-90-7

OS - UAA-1/OS-1-60
VOCs
1 ,2-Dichloroethene (total)
Chlorobenzene
Methane

540-59-0
108-90-7
74-82-8

Pesticide
gamma-BHC (Lindane)
Heptachlor Epoxide

0.42 0.84

1.3
2
9.1

58-89-9 0.0085
1024-57-3 0.006

2.6
4
18.2

0.017
0.012

Herbicide
Pentachlorophenol 87-86-5 0.05 0.1
Metals
Aluminum
Arsenic
Barium
Cadmium
Calcium
Chromium
Cobalt
Iron
Magnesium
Manganese
Nickel
Potassium
Sodium
Zinc

7429-90-5 950 ,1900
7440-38-2 I4.7
7440-39-3
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7439-89-6

130
1.2
330000
6.8
0.86
59000

7439-95-4 1 69000
7439-96-5 1 4200
7440-02-0 8.6
7440-09-7 14000
7440-23-5 120000
7440-66-6 34

OS - UAA-1/OS-1-70
VOCs
1 ,2-Dichloroethene (total)
Chlorobenzene

540-59-0
108-90-7

OS - UAA-1/OS-1-80

9.4
260
2.4
660000
13.6
1.72
118000
138000
8400
17.2
28000
240000
68

!

1.7
2.4

3.4
4.8
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ENSR INTERNATIONAL
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Constituent CAS Average

VOCs
1 ,2-Dichloroethene (total)
Chlorobenzene
SVOCs
1 ,4-Dichlorobenzene
2-Chlorophenol

540-59-0 1 .4
108-90-7 280

106-46-7 11.8
95-57-8

OS - UAA-1/OS-1-90
VOCs
1 ,2-Dichloroethene (total)
Benzene
Chlorobenzene

540-59-0
71-43-2
108-90-7

SVOCs
1 ,2-Dichlorobenzene
1 ,4-Dichlorobenzene
2-Chlorophenol

3.3

1.5
0.23

2xAverage

2.8
560

3.6
6.6

3
0.46

450 900
'

95-50-1 1.4 2.8
106-46-7
95-57-8

OS - UAA-2/OS-2-100
VOCs
1 ,2-Dichloroethene (total)
Ben7ene
Chlorobenzene
Methane
Vinyl chloride

9.8 19.6
5.4

540-59-0 1 1
71-43-2 20

10.8

22
40

108-90-7 2600 5200
74-82-8
75-01-4

SVOCs
1 ,2-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4-Dichlorophenol
2,4-Dimethylphenol
2-Chlorophenol
4-Chloroaniline
Pesticide
beta-BHC
gamma-BHC (Lindane)

95-50-1
106-46-7
120-83-2
105-67-9

53
7.2

9.8
370
8
10

95-57-8 18
106-47-8 3.1

106
14.4

19.6
740
16
20
36
6.2

319-85-7
58-89-9

Herbicide
2,4,5-TP (Silvex)
Dicamba
Metals
Aluminum
Barium
Calcium
Chromium
Copper
Iron
Magnesium
Manganese
Potassium
Sodium
Vanadium
Zinc

93-72-1

0.052 |0.104
0.037

0.056
1918-00-9 10.16

7429-90-5
7440-39-3
7440-70-2
7440-47-3
7440-50-8

0.074

0.112
0.32

520 1040
120
260000
15
5.9

240
520000
30
11.8

7439-89-6 1 28000 1 56000
7439-95-4
7439-96-5
7440-09-7
7440-23-5
7440-62-2
7440-66-6

OS - UAA-2/OS-2-110
VOCs
1,1-Dichloroethane
1 ,2-Dichloroethene (total)
Benzene

75-34-3
540-59-0
71-43-2

36000
1600
10000
33000
1.6
54

8
17
17

72000
3200
20000
66000
3.2
108

16
34
34
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Constituent

Chlorobenzene
Chloromethane
Dichloromethane
Vinyl chloride

CAS Average

108-90-7 2500
74-87-3 9.3
75-09-2 19

2xAverage

5000
18.6
38

75-01-4 9.5 19
SVOCs
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4-Dichlorophenol
2,4-Dimethylphenol
2-Chlorophenol
4-Chloroaniline

95-50-1 16
541-73-1 49
106-46-7 1200
120-83-2 1 16
105-67-9 1 14
95-57-8 [32
106-47-8 9.7

OS - UAA-2/OS-2-120
VOCs
1 ,2-Dichloroethene (total)
Chlorobenzene
SVOCs
1 ,2-Dichlorobenzene
1 3-nichlorobenzene
1 ,4-Dichlorobenzene
2,4-Dichlorophenol
2,4-Dimethylphenol
2-Chlorophenol
4-Chloroaniline

540-59-0 5.3
108-90-7 '760

I

95-50-1 14
541-73-1 26
106-46-7 860
120-83-2 12
105-67-9 12
95-57-8 1 9.6
106-47-8 1 2.8

OS-UAA-2/OS-2-124
VOCs
1,1-Dichloroethane
1 , 1 -Dichloroethylene
1,2-Dichloroethene (total)
Benzene
Chlorobenzene
Chloromethane
Methane
Vinyl chloride
SVOCs
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4-Dichlorophenol
2-Chlorophenol
4-Chloroaniline
Fluorene
Naphthalene

75-34-3 16
75-35-4 17
540-59-0 77
71-43-2 24
108-90-7 2000
74-87-3 9.7

32
98
2400
32
28
64
19.4

10.6
1520

28
52
1720
24
24
19.2
5.6

32
34
154
48
4000
19.4

74-82-8 100 i200
75-01-4 6.5 1 13

95-50-1 7.4
541-73-1 32
106-46-7 410
120-83-2 1 8.3
95-57-8 20
106-47-8 2.4
86-73-7 2.9
91-20-3 12

Pesticide
beta-BHC 319-85-7 0.17
Herbicide
2,4-DB
MCPP

94-82-6 0.18
93-65-2 '87

Metals
Barium
Calcium
Iron
Magnesium

7440-39-3 98
7440-70-2 340000
7439-89-6 37000
7439-95-4 50000

14.8
64
820
16.6
40
4.8
5.8
24

0.34

0.36
174

196
680000
74000
100000
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Constituent

Manganese
Potassium
Sodium
Vanadium
Zinc

CAS

7439-96-5
7440-09-7
7440-23-5
7440-62-2
7440-66-6

OS - UAA-2/OS-2-40
VOCs
1,1-Dichloroethane
1,1 -Dichloroethylene
1 ,2-Dichloroethene (total)
Benzene
Vinyl chloride

75-34-3
75-35-4
540-59-0
71-43-2
75-01-4

Average 2xAverage

1600 3200
J1000 22000
37000 74000
1.2 2.4
42 84

24 48
19 38
81 1162
0.27 0.54
2.1 4.2

OS - UAA-2/OS-2-50
VOCs
1,1-Dichloroethane
1,1 -Dichloroethylene
1 ,2-Dichloroethene (total)
Benzene
r.hlnrohpnyenp

Tnchloroethylene
Vinyl chloride

75-34-3
75-35-4
540-59-0
71-43-2
108-90-7
79-01-6

230 460
250 500
930 1860
12 24
5? !104
2.3 4.6

75-01-4 29 58
OS - UAA-2/OS-2-60
VOCs
1,1-Dichloroethane
1,1 -Dichloroethylene
1 ,2-Dichloroethene (total)
Benzene
Chlorobenzene
Methane
Vinyl chlonde

I '

75-34-3 1230 460
75-35-4 '290 580
540-59-0 890 1780
71-43-2
108-90-7
74-82-8
75-01-4

15 30
79 158
980 1960
32 64

SVOCs
2-Chlorophenol
4-Chloroaniline

95-57-8
106-47-8

Metals
Arsenic
Barium
Calcium
Iron
Magnesium
Manganese
Potassium
Sodium
Zinc

7440-38-2
7440-39-3
7440-70-2
7439-89-6
7439-95-4 J
7439-96-5
7440-09-7
7440-23-5
7440-66-6

OS - UAA-2/OS-2-70
VOCs
1,1-Dichloroethane
1 , 1 -Dichloroethylene
1 ,2-Dichloroethene (total)
Benzene
Chlorobenzene
Vinyl chloride

75-34-3

2.4 4.8
4.4 1 8.8

5.9 11.8
350 700
230000 460000
30000 60000
55000 110000
2200 4400
10000 20000
100000 200000
14 28

300 600
75-35-4 1410 820
540-59-0 1400 2800
71-43-2
108-90-7
75-01-4

SVOCs
2,4-Dimethylphenol 105-67-9 I

24 48
81 162
46 92

2.2 4.4
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Constituent

2-Chlorophenol
4-Chloroaniline

CAS Average

95-57-8 1.6
106-47-8 3.7

OS • UAA-27OS-2-80
VOCs
1,1-Dichloroethane
1 ,1 -Dichloroethylene
1 ,2-Dichloroethene (total)
Benzene
Chlorobenzene
Vinyl chloride

75-34-3 330
75-35-4 440

2xAverage

3.2
7.4

660
880

540-59-0 1800 13600
71-43-2 55
108-90-7 62
75-01-4 52

SVOCs
2,4-Dimethylphenol
4-Chloroaniline
OS - UAA-2/OS-2-90

105-67-9 9.6
106-47-8 6

I

110
124
104

19.2
12

VOCs
1,1-Dichloroethane
1 ,2-Dichloroethene (total)
Benzene
Chlornhp.n7pne

Trichloroethylene
Vinyl chloride

75-34-3 13
540-59-0 57
71-43-2 13
108-90-7 1800
79-01-6 17
75-01-4 10

SVOCs
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4-Dichiorophenol
2,4-Dimethylphenol
2-Chlorophenol
4-Chloroaniline

95-50-1 |7.3
541-73-1 116
106-46-7 240
120-83-2 8.7
105-67-9 9.5
95-57-8 24
106-47-8 8.6

OS - UAA-3/OS-3-104
VOCs
Benzene
Chlorobenzene
Methane

71-43-2 24
108-90-7 2100
74-82-8 170

SVOCs
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2-Chlorophenol
4-Chloroaniline
4-Nitroaniline
Benzo(a)pyrene
Benzo(b)fluoranthene
Oenzo(g,h,i)perylene
Chrysene
Dibenzo(a,h)anthracene
Diethyl Phthalate
Pesticide
gamma-BHC (Lindane)
Heptachlor

26
114
26
3600
34
20

14.6
32
480
17.4
19
48
17.2

48
4200
340

95-50-1 25 |50
541-73-1 28
106-46-7 2200
88-06-2 7.8
120-83-2 52
95-57-8 14
106-47-8 ,2100
100-01-6 1.5
50-32-8 1 .4
205-99-2 1.3
191-24-2 1.6
218-01-9 0.69
53-70-3 1.5
84-66-2 :3.2

i

56
4400
15.6
104
28
4200
3
2.8
2.6
3.2
1.38
3
6.4

58-89-9 1 0.039 1 0.078
76-44-8 0.029 0.058

Herbicide
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Constituent

2,4,5-TP (Silvex)
2,4-D
2,4-DB

CAS
93-72-1
94-75-7
94-82-6

Metals
Aluminum
Barium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Sodium
7inc

7429-90-5
7440-39-3
7440-43-9
7440-70-2
7440-47-3
7440-48-4

Average

0.07
0.63
0.6

3100
1000
0.74
260000

2xAverage

0.14
1.26
1.2

6200
2000
1.48
520000

74 148
3.3

7440-50-8 J55
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7

25000
3.1
74000

6.6
110
50000
6.2
148000

1100 2200
27 54
12000 1 24000

7440-23-5 1 80000 1 160000
7440-66-6 1 360 1 720

OS-UAA-3/OS-3-114
VOCs
Benzene
Chlorobenzene

71-43-2 I4.3
108-90-7

SVOCs
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2-Chlorophenol
Dibenzo(a,h)anthracene

95-50-1
541-73-1
106-46-7
88-06-2
120-83-2
95-57-8
53-70-3

OS-UAA-3/OS-3-116
VOCs
Benzene
Chlorobenzene
Methane

71-43-2

8.6
570 1140

23 46
18 1 36
1800
1
59
17
0.67

1.8
108-90-7 J360
74-82-8

SVOCs
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2-Chlorophenol
4-Chloroaniline
Benzo(g,h,i)perylene

95-50-1
541-73-1
106-46-7

14

16
13
1500

88-06-2 1.5
120-83-2 1 53
95-57-8 1 9.7
106-47-8
191-24-2

Pesticide
Aldrin
beta-BHC

309-00-2
319-85-7

Herbicide
2,4,5-TP (Silvex) 93-72-1
PCBs
Total PCBs 1336-36-3
Metals

9.8
0.69

0.018
0.016 j

0.086

0.06

3600
2
118
34
1.34

3.6
720
28

32
26
3000
3
106
19.4
19.6
1.38

0.036
0.032

0.172

0.12
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Constituent

Aluminum
Barium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Magnesium
Manganese
Nickel
Potassium
Sodium
Zinc

CAS I Average 2xAverage

7429-90-5 1200 J2400
7440-39-3 150
7440-43-9 1 2
7440-70-2 ,340000
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-95-4
7439-96-5

38
1.5
25

300
4
680000
76
3
50

61000 .122000
120000 240000
1200

7440-02-0 11
7440-09-7 111000
7440-23-5
7440-66-6

OS - UAA-3/OS-3-44

61000
230

VOCs
1 ,1 -Dichloroethylene
1 ,2-Dichloroethene (total)
Benzene
Chlorobenzene

75-35-4 0.22
540-59-0 1.3
71-43-2 3.6
108-90-7 160

OS - UAA-3/OS-3-54
VOCs
1,1-Dichloroethane
1 , 1 -Dichloroethylene
1,2-Dichloroethene (total)
Benzene
Chlorobenzene

75-34-3
75-35-4
540-59-0
71-43-2
108-90-7

0.52
0.22
1.4
1.2

2400
22
22000
122000
460

0.44
2.6
7.2
320

1.04
0.44
2.8
2.4

160 320
OS - UAA-3/OS-3-64
VOCs
1,2-Dichloroethene (total)
Benzene
Carbon Disulfide
Chlorobenzene
Methane
Vinyl chloride

540-59-0 1 .3
71-43-2 0.14
75-15-0 0.35
108-90-7 31
74-82-8 |170
75-01-4

Herbicide
2,4-D 94-75-7
PCBs
Total PCBs 1336-36-3

0.31

0.23

0.08
Metals
Aluminum
Barium
Calcium
Chromium
Cobalt
Iron
Magnesium
Manganese
Nickel
Potassium
Sodium
Zinc

7429-90-5
7440-39-3
7440-70-2
7440-47-3
7440-48-4
7439-89-6

250
100
220000
8.2
5.4
9800

7439-95-4 1 63000
7439-96-5
7440-02-0
7440-09-7
7440-23-5
7440-66-6

OS - UAA-3/OS-3-74

4100
13

50000
88000
45

2.6
0.28
0.7
62
340

0.62

0.46

0.16

500
200
440000
16.4
10.8
19600
126000
8200
26
100000
176000
90

J:\Sauget Area 2\HHRA\Appendices\appendix c tables.xls August 31, 2003
Revision 0



TABLE C-1
CALCULATION OF BACKGROUND CONCENTRATIONS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL
PAGE 13 OF 16

Constituent CAS Average

VOCs
1,1-Dichloroethane
1,1 -Dichloroethylene
1 ,2-Dichloroethene (total)
Benzene
Chlorobenzene
Toluene
Vinyl chloride

75-34-3 0.44
75-35-4 0.42
540-59-0 1 3.5
71-43-2 |7.4
108-90-7
108-88-3
75-01-4

OS - UAA-3/OS-3-84
VOCs
Benzene
Chlorobenzene

71-43-2
108-90-7

SVOCs
1 ,2-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4-Dichlorophenol
2-Chlorophenol
4-Chloroaniline

95-50-1
106-46-7
120-83-2
95-57-8
106-47-8

OS - UAA-3/OS-3-94
VOCs
Benzene
Chlorobenzene

150
0.3
0.97

2xAverage

0.88
0.84
7
14.8
300
0.6
1.94

63 1126
1300 i2600

5 no
170
2.2
14
470

340
4.4
28
940

71-43-2 55 110
108-90-7 2100 4200

SVOCs ,
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4-Dichlorophenol
2-Chlorophenol
4-Chloroaniline
Diethyl Phthalate

95-50-1 17
541-73-1 20
106-46-7 ^000
120-83-2
95-57-8
106-47-8
84-66-2

9.4
9.5
800
17

OS - UAA-4/OS-4-100

34
40
2000
18.8
19
1600
34

VOCs
Chloromethane
Methane

74-87-3 0.38 0.76
74-82-8 1 13 1 26

PCBs
Total PCBs 1336-36-3 0.038
Metals
Aluminum
Arsenic
Barium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Sodium
Vanadium
Zinc

7429-90-5 2100
7440-38-2 4.9
7440-39-3 |340
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5

150000
19
1.9
6.8
20000
3.4
39000
770

7440-02-0 9
7440-09-7
7440-23-5
7440-62-2
7440-66-6

6200
18000
6.7

0.076

4200
9.8
680
300000
38
3.8
13.6
40000
6.8
78000
1540
18
12400
36000
13.4

23 !46
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TABLE C-1
CALCULATION OF BACKGROUND CONCENTRATIONS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL
PAGE 14 OF 16

Constituent CAS
OS - UAA-4/OS-4-110
VOCs
Carbon Disulfide
Chloromethane
Ethylbenzene
Toluene

75-15-0
74-87-3
100-41-4
108-88-3

OS-UAA-4/OS-4-113
VOCs
1 ,2-Dichloroethene (total)
Carbon Disulfide
Ethylbenzene
Methane
Toluene

540-59-0

Average 2xAverage

0.32
0.59
0.92
0.36

0.24
75-15-0 (0.72
100-41-4 |0.9
74-82-8 ;11
108-88-3

Metals
Aluminum
Arsenic
Barium
Beryllium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Sodium
Vanadium
Zinc

7429-90-5
7440-38-2
7440-39-3
7440-41-7
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7440-02-0
7440-09-7
7440-23-5

0.64
1.18
1.84
0.72

0.48
1.44
1.8
22

0.29 1 0.58

8300
17

16600
34

500 |1000
0.67 1 1.34
160000 1 320000
230
16
94
86000
22
42000
3600
73
7900
16000

7440-62-2 1 26
7440-66-6 1310

OS - UAA-4/OS-4-40 __,
VOCs
Dichloromethane 75-09-2 1.2
OS - UAA-4/OS-4-50
VOCs
Ethylbenzene
Toluene
Xylenes, Total
OS - UAA-4/OS-4-60
VOCs
Methane
Toluene

100-41-4
108-88-3
1330-20-7

460
32
188
172000
44
84000
7200
146
15800
32000
52
620

2.4

0.89 1.78
0.45 '0.9
2 ,4

ii
i

74-82-8 440 880
108-88-3

SVOCs
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene

50-32-8
205-99-2
207-08-9
218-01-9

Metals
Aluminum
Barium
Calcium
Chromium

7429-90-5
7440-39-3
7440-70-2

0.36 0.72

1.5 3
1.3 I2.6
1.3
0.65

690
570
130000

7440-47-3 1 7.8

2.6
1.3

1380
1140
260000
15.6
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TABLE C-1
CALCULATION OF BACKGROUND CONCENTRATIONS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL
PAGE 15 OF 16

Constituent

Iron
Magnesium
Manganese
Nickel
Potassium
Sodium
Vanadium

CAS | Average 2xAverage

7439-89-6 21000 I42000
7439-95-4 39000
7439-96-5 1900
7440-02-0 1 13
7440-09-7
7440-23-5
7440-62-2

OS • UAA-4/OS-4-80
VOCs
Carbon Disulfide 75-15-0
OS - UAA-4/OS-4-90

7000
14000
1.2

0.6

78000
3800
26
14000
28000
2.4

1.2

VOCs
Carbon Disulfide 75-15-0

Sediment
VOCs
2-Butanone (MEK)
Acetone
Xylenes, Total

78-93-3
67-64-1
1330-20-7

0.5

0.0034
0.036007143
0.0028375

1

0.0068
0.072014286
0.005675

SVOCs
Chrysene
Fluoranthene
Phenanthrene
Pyrene

218-01-9 0.031 J0.062
206-44-0 1 0.0385
85-01-8
129-00-0

Herbicide
2,4-D
Dichlorprop
MCPP

94-75-7
120-36-5

0.036
0.067

0.0052
0.0175

93-65-2 0.415

0.077
0.072
0.134

0.0104
0.035
0.83

Dioxin
2,3,7,8-TCDD-TEQ 1746-01-6 2.35E-09
Metals
Aluminum
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc

Surface Water
VOCs
Chloromethane

7429-90-5
7440-38-2
7440-39-3
7440-41-7
7440-43-9

1800.714286
2.328571429
46.28571429

4.7E-09

3601.428571
4.657142857
92.57142857

0.264285714 10.528571429
0.401428571 0.802857143

7440-70-2 3038.571429
7440-47-3 4.828571429
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7440-23-5
7440-62-2
7440-66-6

3.2
3.094285714
5357.142857
4.728571429
1338.571429
189
0.033714286
7.471428571
278.7857143
41.5
6.828571429
22.95714286

74-87-3
SVOCs

0.464285714

6077.142857
9.657142857
6.4
6.188571429
10714.28571
9.457142857
2677.142857
378
0.067428571
14.94285714
557.5714286
83
13.65714286
45.91428571

0.928571429

J:\Sauget Area 2\HHRA\Appendices\appendix c tables.xls August 31, 2003
Revision 0



TABLE C-1
CALCULATION OF BACKGROUND CONCENTRATIONS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL
PAGE 16 OF 16

Constituent

bis(2-Ethylhexyl)phthalate
Pesticide
Endrin Ketone
Herbicide
Pentachlorophenol

CAS Average 2xAverage

117-81-7 5.642857143 11.28571429

53494-70-5 0.0187 0.0374

87-86-5 -0.3 0.6

Aluminum
Barium
Calcium
Cobalt
Iron
Magnesium
Manganese
Potassium
Sodium
Thallium
Vanadium
Zinc

7429-90-5 704.2857143 1408.571429
7440-39-3 58.71428571 1 117.4285714
7440-70-2 51071 42857
7440-48-4 1 1.1
7439-89-6 969.2857143
7439-95-4 20571.42857
7439-96-5 81.21428571
7440-09-7 3364.285714
7440-23-5 18428.57143
7440-28-0 5.028571429
7440-62-2 3.3
7440-66-6 4.6

102142.8571
2.2
1938.571429
41142.85714
162.4285714
6728.571429
36857.14286
10.05714286
6.6
9.2

Notoc"
CAS - Chemical Abstract Service.
NA - Not available.
PCB - Polychlorinated Biphenyl.
SVOC - Semivolatile Organic Compound.
TCDD-TEQ - 2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalence Concentration.
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TABLE C-2 ENSR INTERNATIONAL
MATCHING OF SITE GROUNDWATER LOCATIONS TO BACKGROUND GROUNDWATER LOCATIONS PAGE 1 OF 4
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Site Location
S - BDRK-S-1-165
S - AA-S-3-94
S - AA-S-3-84
S - AA-S-3-74
S - AA-S-3-64
S - AA-S-3-54
S - AA-S-3-44
S - AA-S-3-34
S - AA-S-3-24
S-AA-S-3-132
S-AA-S-3-124
S - AA-S-3-1 14
S-AA-S-3-104
S - AA-S-2-98
S - AA-S-2-88
S - AA-S-2-78
S - AA-S-2-68
S - AA-S-2-58
S - AA-S-2-48
S - AA-S-2-38
S - AA-S-2-28
S-AA-S-2-1185
S-AA-S-2-118
S-AA-S-2-108
S- AA-S-1 -94
S- AA-S-1 -84
S- AA-S-1 -74
S- AA-S-1 -64
S- AA-S-1 -54
S- AA-S-1 -44
S- AA-S-1 -34
S- AA-S-1 -24
S- AA-S-1 -124
S-AA-S-1-114
S-AA-S-1-104
R-BDRK-R-1-163
R-AA-R-1-98
R-AA-R-1-88
R-AA-R-1-78
R-AA-R-1-68
R-AA-R-1-58
R-AA-R-1-48
R-AA-R-1-28
R-AA-R-1-131
R-AA-R-1-128
R-AA-R-1-118
R-AA-R-1-108
Q - BDRK-Q-2-143

Corresponding Background Location
OS-UAA-3/OS-3-116
OS - UAA-3/OS-3-94
OS - UAA-3/OS-3-84
OS - UAA-3/OS-3-74
OS - UAA-3/OS-3-64
OS - UAA-3/OS-3-54
OS - UAA-3/OS-3-44
OS - UAA-3/OS-3-34
OS - UAA-3/OS-3-24
OS-UAA-3/OS-3-116
OS-UAA-3/OS-3-116
OS-UAA-3/OS-3-114
OS-UAA-3/OS-3-104
OS - UAA-3/OS-3-94
OS - UAA-3/OS-3-84
OS - UAA-3/OS-3-74
OS - UAA-3/OS-3-64
OS - UAA-3/OS-3-54
OS - UAA-3/OS-3-44
OS - UAA-3/OS-3-34
OS - UAA-3/OS-3-24
OS-UAA-3/OS-3-116
OS-UAA-3/OS-3-116
OS-UAA-3/OS-3-104
OS - UAA-3/OS-3-94
OS - UAA-3/OS-3-84
OS - UAA-3/OS-3-74
OS - UAA-3/OS-3-64
OS - UAA-3/OS-3-54
OS - UAA-3/OS-3-44
OS - UAA-3/OS-3-34
OS - UAA-3/OS-3-24
OS-UAA-3/OS-3-116
OS-UAA-3/OS-3-114
OS - UAA-3/OS-3-104
OS-UAA-2/OS-2-124
OS-UAA-2/OS-2-100
OS - UAA-2/OS-2-90
OS - UAA-2/OS-2-80
OS - UAA-2/OS-2-70
OS - UAA-2/OS-2-60
OS - UAA-2/OS-2-50
OS - UAA-2/OS-2-30
OS-UAA-2/OS-2-124
OS-UAA-2/OS-2-124
OS - UAA-2/OS-2-120
OS-UAA-2/OS-2-110
OS-UAA-4/OS-4-113

Medium
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Mid Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Mid Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Mid Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Mid Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
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TABLE C-2 ENSR INTERNATIONAL
MATCHING OF SITE GROUNDWATER LOCATIONS TO BACKGROUND GROUNDWATER LOCATIONS PAGE 2 OF 4
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Site Location
Q-BDRK-Q-1-163
Q - AA-Q-8-94
Q - AA-Q-8-84
Q - AA-Q-8-74
Q - AA-Q-8-64
Q - AA-Q-8-54
Q - AA-Q-8-44
Q - AA-Q-8-34
Q - AA-Q-8-24
Q-AA-Q-8-111
Q-AA-Q-8-104
Q - AA-Q-7-94
Q - AA-Q-7-84
Q - AA-Q-7-74
Q - AA-Q-7-64
Q - AA-Q-7-54
Q - AA-Q-7^4
Q - AA-Q-7-34
Q - AA-Q-7-24
Q- AA-Q-7- 104
Q - AA-Q-6-94
Q - AA-Q-6-84
Q - AA-Q-6-74
Q - AA-Q-6-64
Q - AA-Q-6-54
Q - AA-Q-6-44
Q - AA-Q-6-34
Q - AA-Q-6-34
Q - AA-Q-6-24
Q-AA-Q-6-110
Q-AA-Q-6-104
Q - AA-Q-5-95
Q - AA-Q-5-85
Q - AA-Q-5-75
Q - AA-Q-5-65
Q - AA-Q-5-55
Q - AA-Q-5-45
Q - AA-Q-5-106
Q-AA-Q-5-105
Q - AA-Q-4-90
Q - AA-Q-4-80
Q - AA-Q-4-70
Q - AA-Q-4-60
Q - AA-Q-4-50
Q-AA-Q-4-110
Q-AA-Q-4-100
Q - AA-Q-3-90
Q - AA-Q-3-80

Corresponding Background Location
OS-UAA-3/OS-3-116
OS - UAA-4/OS-4-90
OS - UAA-4/OS-4-80
OS - UAA-4/OS-4-70
OS - UAA-4/OS-4-60
OS - UAA-4/OS-4-50
OS - UAA-4/OS-4-40
OS - UAA-4/OS-4-30
OS - UAA-4/OS-4-20
OS-UAA-4/OS-4-110
OS-UAA-4/OS-4-100
OS - UAA-4/OS-4-90
OS - UAA-4/OS-4-80
OS - UAA-4/OS-4-70
OS - UAA-4/OS-4-60
OS - UAA-4/OS-4-50
OS - UAA-4/OS-4-40
OS - UAA-4/OS-4-30
OS - UAA-4/OS-4-20
OS-UAA-4/OS-4-100
OS - UAA-4/OS-4-90
OS - UAA-4/OS-4-80
OS - UAA-4/OS-4-70
OS - UAA-4/OS-4-60
OS - UAA-4/OS-4-50
OS - UAA-4/OS-4^0
OS - UAA-4/OS-4-30
OS - UAA-4/OS-4-30
OS - UAA-4/OS-4-20
OS-UAA-4/OS-4-110
OS-UAA-4/OS-4-100
OS - UAA-3/OS-3-94
OS - UAA-3/OS-3-84
OS - UAA-3/OS-3-74
OS - UAA-3/OS-3-64
OS - UAA-3/OS-3-54
OS - UAA-3/OS-3-44
OS - UAA-3/OS-3-104
OS - UAA-3/OS-3-104
OS - UAA-3/OS-3-94
OS - UAA-3/OS-3-84
OS - UAA-3/OS-3-74
OS - UAA-3/OS-3-64
OS - UAA-3/OS-3-54
OS-UAA-3/OS-3-114
OS-UAA-3/OS-3-104
OS - UAA-3/OS-3-94
OS - UAA-3/OS-3-84

Medium
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Mid Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Mid Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Mid Groundwater
Mid Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
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TABLE C-2 ENSR INTERNATIONAL
MATCHING OF SITE GROUNDWATER LOCATIONS TO BACKGROUND GROUNDWATER LOCATIONS PAGE 3 OF 4
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Site Location j
Q - AA-Q-3-70
Q - AA-Q-3-60
Q - AA-Q-3-50
Q-AA-Q-3-120
Q-AA-Q-3-110
Q-AA-Q-3-100
Q - AA-Q-2-90
Q - AA-Q-2-80
Q - AA-Q-2-70
Q - AA-Q-2-60
Q-AA-Q-2-130B
Q-AA-Q-2-130
Q-AA-Q-2-120
Q-AA-Q-2-110
Q-AA-Q-2-100
Q-AA-Q-1-90
Q-AA-Q-1-80
Q-AA-Q-1-70
Q-AA-Q-1-60
Q-AA-Q-1-50
Q-AA-Q-1 -127.5
Q-AA-Q-1-127
Q-AA-Q-1 -120
Q-AA-Q-1 -110
Q-AA-Q-1 -100
P-BDRK-P-1-158
P - AA-P-3-92
P - AA-P-3-82
P - AA-P-3-72
P . AA-P-3-62
p . AA-P-3-52
P - AA-P-3-42
P - AA-P-3-32
P-AA-P-3-126
P-AA-P-3-122
p-AA-P-3-112
p.AA-P-3-102
P - AA-P-2-94
P - AA-P-2-84
p . AA-P-2-74
P - AA-P-2-64
p . AA-P-2-54
P - AA-P-2-44
P - AA-P-2-34
p . AA-P-2-24
P-AA-P-2-122
P-AA-P-2-114
p-AA-P-2-104

Corresponding Background Location
OS - UAA-3/OS-3-74
OS - UAA-3/OS-3-64
OS - UAA-3/OS-3-54
OS-UAA-3/OS-3-116
OS-UAA-3/OS-3-114
OS-UAA-3/OS-3-104
OS - UAA-3/OS-3-94
OS - UAA-3/OS-3-84
OS - UAA-3/OS-3-74
OS - UAA-3/OS-3-64
OS-UAA-3/OS-3-116
OS-UAA-3/OS-3-116
OS-UAA-3/OS-3-116
OS-UAA-3/OS-3-114
OS-UAA-3/OS-3-104
OS - UAA-3/OS-3-94
OS - UAA-3/OS-3-84
OS - UAA-3/OS-3-74
OS - UAA-3/OS-3-64
OS - UAA-3/OS-3-54
OS-UAA-3/OS-3-116
OS-UAA-3/OS-3-116
OS-UAA-3/OS-3-116
OS-UAA-3/OS-3-114
OS-UAA-3/OS-3-104
OS-UAA-1/OS-1-110
OS-UAA-1/OS-1-90
OS-UAA-1/OS-1-80
OS - UAA-1/OS-1-70
OS-UAA-1/OS-1-60
OS - UAA-1/OS-1-50
OS - UAA-1/OS-1-40
OS - UAA-1/OS-1-30
OS-UAA-1/OS-1-110
OS-UAA-1/OS-1-110
OS-UAA-1/OS-1-110
OS-UAA-1/OS-1-100
OS-UAA-1/OS-1-90
OS - UAA-1/OS-1-80
OS - UAA-1/OS-1-70
OS-UAA-1/OS-1-60
OS-UAA-1/OS-1-50
OS - UAA-1/OS-1-40
OS-UAA-1/OS-1-30
OS - UAA-1/OS-1-20
OS-UAA-1/OS-1-110
OS-UAA-1/OS-1-110
OS-UAA-1/OS-1-100

Medium
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Mid Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Mid Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
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TABLE C-2 ENSR INTERNATIONAL
MATCHING OF SITE GROUNDWATER LOCATIONS TO BACKGROUND GROUNDWATER LOCATIONS PAGE 4 OF 4
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

Site Location
P- AA-P-1 -94
p. AA-P-1 -84
p. AA-P-1 -74
P- AA-P-1 -64
P- AA-P-1 -54
P- AA-P-1 -44
P- AA-P-1 -34
p. AA-P-1 -24
P- AA-P-1 -120
P-AA-P-1-114
P- AA-P-1 -104
O-BDRK-O-1-153
O - AA-O-3-98
O - AA-0-3-88
O - AA-0-3-78
O - AA-O-3-68
O - AA-0-3-58
O - AA-0-3-48
O - AA-O-3-38
O - AA-O-3-28
O-AA-O-3-128
O-AA-O-3-118
O-AA-O-3-108
O - AA-O-2-93
O - AA-O-2-83
0 - AA-O-2-73
O - AA-O-2-63
O - AA-O-2-53
0 - AA-O-2-43
O - AA-0-2-33
0 - AA-0-2-23
O-AA-0-2-13
O-AA-O-2-124
O-AA-O-2-121
O-AA-0-2-113
O-AA-O-2-103
O-AA-0-1-96
O-AA-0-1-86
O-AA-0-1-76
O-AA-O-1-66
O-AA-O-1-56
O-AA-O-1-46
O-AA-O-1-36
O-AA-O-1-26
Q-AA-O-1-16
O-AA-O-1-120
O-AA-O-1-116
O-AA-0-1-106

Corresponding Background Location
OS-UAA-1/OS-1-90
OS-UAA-1/OS-1-80
OS-UAA-1/OS-1-70
OS-UAA-1/OS-1-60
OS-UAA-1/OS-1-50
OS-UAA-1/OS-1-40
OS-UAA-1/OS-1-40
OS-UAA-1/OS-1-20
OS-UAA-1/OS-1-110
OS-UAA-1/OS-1-110
OS-UAA-1/OS-1-100
OS-UAA-2/OS-2-124
OS-UAA-2/OS-2-100
OS - UAA-2/OS-2-90
OS - UAA-2/OS-2-80
OS - UAA-2/OS-2-70
OS - UAA-2yOS-2-60
OS - UAA-2/OS-2-50
OS - UAA-2/OS-2-40
OS - UAA-2/OS-2-30
OS-UAA-2/OS-2-124
OS - UAA-2/OS-2-120
OS-UAA-2/OS-2-110
OS - UAA-2/OS-2-90
OS - UAA-2/OS-2-80
OS - UAA-2/OS-2-70
OS - UAA-2/OS-2-60
OS - UAA-2/OS-2-50
OS - UAA-2/OS-2-40
OS - UAA-2/OS-2-30
OS - UAA-2/OS-2-20
OS - UAA-2/OS-2-20
OS-UAA-2/OS-2-124
OS-UAA-2/OS-2-120
OS-UAA-2/OS-2-110
OS-UAA-2/OS-2-100
OS-UAA-2/OS-2-100
OS - UAA-2/OS-2-90
OS - UAA-2/OS-2-80
OS - UAA-2/OS-2-70
OS - UAA-2/OS-2-60
OS - UAA-2/OS-2-50
OS - UAA-2/OS-2-40
OS - UAA-2/OS-2-30
OS - UAA-2/OS-2-20
OS - UAA-2/OS-2-120
OS - UAA-2/OS-2-120
OS-UAA-2/OS-2-110

Medium
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Mid Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Mid Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Shallow Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
Shallow Groundwater
Deep Groundwater
Deep Groundwater
Deep Groundwater
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Sauget Area 2
HHRA-RI/FS

APPENDIX D
SCREENING VALUES

This appendix presents the screening values used to identify constituents of potential
concern (COPC) in each area/medium evaluated in the risk assessment Screening values
are presented for each media only for constituents detected in that media at the site The
sources and selection of the screening values are discussed in detail in the text in Section
3 0 The screening value tables include the following

Industrial Soil and Sediment

The USEPA Region 9 PRGs (USEPA, 2002b) for industrial soil were used to identify COPCs
in soil and sediment Where PRGs were not available, structural similanty was used to
assign a surrogate PRG Screening values for industrial soil and sediment are presented in
Table D-1 PRGs are based on a target risk level of 1 x 10"* for potential carcinogens and a
target hazard quotient of one for noncarcmogens To account for potentially cumulative
effects, PRGs for noncarcmogens have been adjusted to a hazard quotient of 0 1

Shallow Groundwater/Leachate and Surface Water

To provide a Class I evaluation of groundwater in Sauget Area 2, and for the identification of
COPCs to be evaluated quantitatively for the groundwater and surface water scenarios
addressed in the risk assessment, constituent concentrations in groundwater and surface
water were compared to IEPA Class I standards (35 III Adm Code 620 410) (IEPA, 2002a)
Where Class I standards are not available, federal maximum contaminant levels (MCLs)
(USEPA, 2002c) were used; where MCLs are not available, the IEPA remediation objectives
for Class I groundwater were used (IEPA, 2002b), where these are not available, the most
current USEPA PRGs (USEPA, 2002b) for tap water were used Screening values for
Shallow Groundwater/Leachate and Surface Water are presented in Table D-2 PRGs are
based on a target risk level of 1 x 10"6 for potential carcinogens and a target hazard quotient
of one for noncarcmogens. To account for potentially cumulative effects, PRGs for
noncarcmogens have been adjusted to a hazard quotient of 0 1

Fish Tissue

Fish tissue data were compared to the USEPA Region 3 Risk-Based Concentrations (RBCs)
for fish (USEPA, 2003a) Screening values for fish tissue are presented in Table D-3 RBCs
are based on a target risk level of 1 x 10"6 for potential carcinogens and a target hazard
quotient of one for noncarcmogens To account for potentially cumulative effects, RBCs for
noncarcmogens have been adjusted to a hazard quotient of 0 1

AH

The USEPA Region 9 PRGs (USEPA, 2002b) for ambient air were used to identify COPCs in
__
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Sauget Area 2
HHRA - RI/FS

ambient air. Where PRGs were not available, structural similarity was used to assign a
surrogate PRG. Screening values for air are presented in Table D-4. PRGs are based on a
target risk level of 1 x 10"6 for potential carcinogens and a target hazard quotient of one for
noncarcinogens. To account for potentially cumulative effects, PRGs for noncarcinogens
have been adjusted to a hazard quotient of 0.1.

References sited in this appendix are presented in Section 8 of the main text of this report.
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TABLE D-1
SCREENING VALUES FOR SOIL AND SEDIMENT
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS

ENSR International
Page 1 of 4

CAS Number

71-55-6
79-00-5
75-34-3
75-35-4
107-06-2
540-59-0
78-93-3
108-10-1
67-64-1
71-43-2
75-15-0
108-90-7
75-00-3
67-66-3
74-87-3
10061-01-5
75-09-2
100-41-4
591-78-6
100-42-5
127-18-4
108-88-3
10061-02-6
79-01-6
75-01-4
1330-20-7

120-82-1
95-50-1
541-73-1
106-46-7
95-95-4
88-06-2
120-83-2
105-67-9
95-57-8
91-57-6
95-48-7
88-74-4
88-75-5
106-44-5
106^7-8
100-01-6
83-32-9
208-96-8

Constituent
VOCs
1,1,1 -Trichloroethane
1 , 1 ,2-Trichloroethane
1,1-Dichloroethane
1 , 1 -Dichloroethylene
1 ,2-Dichloroethane
1 ,2-Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Carbon Disulfide
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1 ,3-Dichloropropene
Dichloromethane
Ethylbenzene
Methyl N-Butyl Ketone
Styrene (Monomer)
Tetrachloroethene
Toluene
trans-1 ,3-Dichloropropene
Trichloroethylene
Vinyl chloride
Xylenes, Total
SVOCs
1 ,2,4-Trichlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3-Methylphenol/4-Methylphenol
4-Chloroaniline
4-Nitroaniline
Acenaphthene
Acenaphthylene

Screening Value
(mg/kg) (a)

6.90E+02
1.60E+00
1.70E-I-02
4.10E+01
6.00E-01
1.50E+01
2.70E+03
2.80E+02
6.00E+02
1.30E+00
1.20E+02
5.30E+01
6.50E+00
1.20E+00
2.60E+00
1.80E+00
2.10E+01
2.00E+01
2.70E+03
1.80E+03
3.40E+00
2.20E+02
1.80E+00
1.1 OE-01
7.50E-01
9.00E+01

5.60E+02
4.10E+02
6.30E+00
7.90E+00
6.20E+03
6.20E+00
1.80E+02
1.20E+03
2.40E+01
1.90E+01
3.10E+03
1.80E+00

NA
3.10E+02
2.50E+02
1.80E+00
2.90E+03
2.90E+03

nc
ca
nc
nc
ca
nc (b)
nc
nc
nc
ca
nc
nc
ca

ca/nc
ca
ca Q)
ca
ca
nc (o)
nc
ca
nc
ca G)
ca
ca
nc

nc
nc
nc
ca
nc
nc
nc
nc
nc
nc (d)
nc
nc

nc
nc
nc (e)
nc
nc (f)
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TABLE D-1
SCREENING VALUES FOR SOIL AND SEDIMENT
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS

ENSR International
Page 2 of 4

CAS Number
120-12-7
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9
85-68-7
111-44-4

117-81-7
86-74-8
218-01-9
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2
117-84-0
88-85-7
206-44-0
86-73-7
118-74-1
193-39-5
78-59-1
91-20-3
98-95-3
86-30-6
85-01-8
108-95-2
129-00-0

72-54-8
72-55-9
50-29-3
309-00-2
319-84-6
5103-71-9
319-85-7
319-86-8
60-57-1
959-98-8
33213-65-9
1031-07-8
72-20-8
7421-93-4
53494-70-5
58-89-9

Constituent
Anthracene
Benzo(a)anth racene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzyl Butyl Phthalate
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Carbazole
Chrysene
Dibenzo(a,h)anth racene
Dibenzofuran
Diethyl Phthalate
Dimethyl Phthalate
Di-n-butylphthalate
Di-n-octylphthalate
Dinoseb
Fluoranthene
Fluorene
Hexachlorobenzene
lndeno(1 ,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
M-Nitrosodiphenylamine
Phenanthrene
Phenol
Pyrene
Pesticide
4,4'-DDD
4,4-DDE
4,4'-DDT
Aldrin
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
gamma-BHC (Lindane)

Screening Value
(mg/kg) (a)
2.40E+04
2.10E+00
2.1 OE-01
2.1 OE+00
2.90E+03
2.10E+01
1.20E+04
5.50E-01
1.20E+02
8.60E+01
2.10E+02
2.1 OE-01
3.10E+02
4.90E-»-04
6.20E+05
6.20E+03
2.50E+03
6.20E+01
2.20E+03
2.60E-I-03
1.1 OE+00
2.10E+00
1.80E+03
1.90E+01
1. OOE+01
3.50E+02
2.40E+04
3.70E+04
2.90E+03

1. OOE+01
7.00E+00
7.00E+00
1 .OOE-01
3.60E-01
6.50E+00
1.30E+00
1.70E+00
1.1 OE-01
3.70E+02
3.70E+02
3.70E+02
1.80E+01
1.80E+01
1.80E+01
1.70E+00

nc
ca
ca
ca
nc (h)
ca
nc
ca
ca
ca
ca
ca
nc
nc
nc
nc
nc
nc
nc
nc
ca
ca
ca
nc
nc
ca
nc (p)
nc
nc

ca
ca
ca
ca
ca
ca (g)
ca
ca (k)
ca
nc (m)
nc (m)
nc (m)
nc
nc (n)
nc (n)
ca

J:\lndl_Service\Project Files\Sauget-Area 2\HHRA\Appendices\Table D Tables.xls\Soil
August 31, 2003

Revision 0



TABLE D-1
SCREENING VALUES FOR SOIL AND SEDIMENT
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS

ENSR International
Page 3 of 4

CAS Number
5103-74-2
76-44-8
1024-57-3
72-43-5

93-76-5
93-72-1
94-75-7
94-82-6
75-99-0
1918-00-9
120-36-5
94-74-6
93-65-2
8/-8b-b

1336-36-3

1746-01-6

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Constituent
gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Herbicide
2,4,5-T
2,4,5-TP (Silvex)
2,4-D
2,4-DB
Dalapon
Dicamba
Dichlorprop
MCPA
MCPP
Pentachlorophenol
PCBs
Total PCBs
Dioxin
2,3,7,8-TCDD-TEQ
Metals
Aluminum
Antimony
Arsenic
Banum
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Screening Value
(mg/kg) (a)
6 50E+00
3 80E-01
1 90E-01
3 10E+02

6 20E+02
4 90E+02
7 70E+02
4 90E+02
1 80E+03
1 80E+03
4 92E+02
3 10E+01
6 20E+01
y ooh+uu

1 OOE+00

1 OOE-03

9 20E+04
4 10E+01
1 60E+00
6 70E+03
1 90E+02
4 50E+01

EN
4 50E+02
1 30E+03
4 10E+03
310E+04
7 50E+02

EN
1 90E+03
3 10E+01
2 OOE+03

EN
5 10E+02
5 10E+02

EN
6 70E+00
7 20E+02
3 10E+04

ca (g)
ca
ca
nc

nc
nc
nc
nc
nc
nc
nc (I)
nc
nc
ca

ca (q)

ca (c)

nc
nc
ca
nc
nc
nc

ca 0)
nc
nc
nc
trw

nc
nc
nc

nc
nc

nc
nc
nc
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TABLE D-1
SCREENING VALUES FOR SOIL AND SEDIMENT
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS

ENSR International
Page 4 of 4

CAS Number Constituent
Screening Value

(mg/kg) (a)

Notes
CAS - Chemical Abstract Service
EN - Essential Nutrient
NA - Not available
PCB - Polychlonnated Biphenyl
SVOC - Semivolatile Organic Compound
TCDD-TEQ - 2,3,7,8-Tetrachlorodibenzo-p-dioxm Toxic Equivalent Concentration
VOC - Volatile Organic Compound
(a) USEPA 2002b Region 9 Preliminary Remediation Goals (PRGs) October 1, 2002 Value for

Industnal Soil Values for noncarcmogenic constituents were adjusted for a hazard index of 0 1
to account for cumulative effects

(b) Due to structural similarities, the value for cis-1,2-dichloroethene was used
(c) USEPA 1998d Approach for Addressing Dioxm in Soil at CERCLA and RCRA Sites OSWER

Directive 9200 4-26 Aonl 13 1998 US Environmental Protection Agency Washington DC
(d) Due to structural similarities, the value for naphthalene was used
(e) Due to structural similarities, the value for 2-nitroanilme was used
(f) Due to structural similanties, the value for acenaphthene was used
(g) Due to structural similarities, the value for chlordane was used
(h) Due to structural similanties, the value for pyrene was used
(i) Due to structural similanties, the value for total chromium was used
(j) Due to structural similarities, the value for total 1,3-dichloropropene was used
(k) Due to structural similanties, the value for gamma-BHC was used
(I) Due to structural similanties, the value for 4-(2,4-Dichlorophenoxy)butync Acid (2,4-DB) was used
(m) Due to structural similanties, the value for endosulfan was used
(n) Due to structural similanties, the value for endnn was used
(o) Due to structural similarities, the value for 2-butanone was used
(p) Due to structural similarities, the value for anthracene was used
(q) USEPA 1998c Disposal of Polychlonnated Biphenyls (PCBs), Final Rule June 29, 1998
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TABLE D-2
SCREENING VALUES FOR GROUNDWATER/LEACHATE AND SURFACE WATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS

ENSR International
Page 1 of 4

CAS Number

71-55-6
79-34-5
79-00-5
75-34-3
75-35^
107-06-2
540-59-0
78-93-3
108-10-1
67-64-1
71-43-2
75-27-4
75-15-0
56-23-5
108-90-7
75-00-3
67-66-3
74-87-3
10061-01-5
75-09-2
100-41-4
74-82-8
591-78-6
127-18-4
108-88-3
79-01-6
75-01-4
1330-20-7

120-82-1
95-50-1
541-73-1
106-46-7
95-95-4
88-06-2
120-83-2
105-67-9
606-20-2
95-57-8
91-57-6
95-48-7
88-74^t
88-75-5
106-44-5
534-52-1
59-50-7

Constituent
VOCs
1 ,1 ,1-Tnchloroethane
1 ,1 ,2,2-Tetrachloroethane
1 , 1 ,2-Tnchloroethane
1,1-Dichloroethane
1 , 1 -Dichloroethylene
1 ,2-Dichloroethane
1,2-Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Bromodichloromethane
Carbon Disulfide
Carbon Tetrachlonde
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1 ,3-Dichloropropene
Dichloromethane
Ethylbenzene
Methane
Methyl N-Butyl Ketone
Tetrachloroethene
Toluene
Tnchloroethylene
Vinyl chloride
Xylenes, Total
SVOCs
1 ,2,4-Tnchlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4,5-Tnchlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,6-Dmitrotoluene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroanilme
2-Nitrophenol
3-Methylphenol/4-Methylphenol
4,6-Dmitro-2-methylphenol
4-Chloro-3-methylphenol

Screening Value
(ug/L) (a)

2 OOE+02
5 50E-02 (cc)
5 OOE+00
7 OOE+02 (bb)
7 OOE+00
5 OOE+00
7 OOE+01 (b)
1 90E+03 (cc)
1 60E+02 (cc)
7 OOE+02 (bb)
5 OOE+00
8 OOE+01 (aa)
7 OOE+02 (bb)
5 OOE+00
1 OOE+02
4 60E+00 (cc)
8 OOE+01 (aa)
1 50E+00 (cc)
1 OOE+00 (bb)
5 OOE+00
7 OOE+02

NA
1 60E+02 (m)(cc)
5 OOE+00
1 OOE+03
5 OOE+00
2 OOE+00
1 OOE+04

7 OOE+01
6 OOE+02
6 OOE+02 (c)
7 50E+01
7 OOE+02 (bb)
1 OOE+01 (bb)
2 10E+01 (bb)
1 40E+02 (bb)
3 1 0E-01 (bb)
3 50E+01 (bb)
1 40E+02 (d)(bb)
3 50E+02 (bb)
1 OOE+00 (cc)

NA
3 50E+02 (e)(bb)

NA
NA
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TABLE D-2
SCREENING VALUES FOR GROUNDWATER/LEACHATE AND SURFACE WATEF
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS

ENSR International
Page 2 of 4

CAS Number
106-47-8
100-01-6
100-02-7
83-32-9
120-12-7
56-55-3
50-32-8
205-99-2
191-24-2
207-08-9
85-68-7
111-44-4

117-81-7
86-74-8
218-01-9
1319-77-3
53-70-3
132-64-9
84-66-2
131-11-3
84-74-2
117-84-0
86-73-7
193-39-5
78-59-1
91-20-3
98-95-3
621-64-7
86-30-6
85-01-8
108-95-2

72-54-8
72-55-9
50-29-3
309-00-2
319-84-6
5103-71-9
319-85-7
319-86-8
60-57-1
959-98-8
33213-65-9
1031-07-8
72-20-8
7421-93-4
53494-70-5

Constituent
4-Chloroaniline
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Anthracene
Benzo(a)anth racene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g ,h ,i)perylene
Benzo(k)fluoranthene
Benzyl Butyl Phthalate
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Carbazole
Chrysene
Cresol o,m,p
Dibenzo(a,h)anthracene
Dibenzofuran
Diethyl Phthalate
Dimethyl Phthalate
Di-n-butylphthalate
Di-n-octylphthalate
Fluorene
lndeno(1 ,2,3-cd)pyrene
Isophorone
Naphthalene
Nitrobenzene
N-Nitroso-di-n-propylamme
N-Nitrosodiphenylamme
Phenanthrene
Phenol
Pesticide
4,4'-DDD
4,4'-DDE
4,4-DDT
Aldrin
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
Dieldrm
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone

Screening Value
(ug/L) (a)
2.80E+01 (bb)
1 .OOE+00 (f)(cc)

NA
4.20E+02 (bb)
2.10E+03 (bb)
1.30E-01 (bb)
2.00E-01
1.80E-01 (bb)
2.10E+02 (h)(bb)
1.70E-01 (bb)
1.40E+03 (bb)
1. OOE+01 (bb)
6.00E+00
3 40E+00 (cc)
1.50E+00 (bb)
3.50E+02 (e)(bb)
3.00E-01 (bb)
2.40E+01 (cc)
5.60E+03 (bb)
3.60E+05 (cc)
7.00E+02 (bb)
1.40E+02 (bb)
2.80E+02 (bb)
4.30E-01 (bb)
1.40E+03 (bb)
1.40E+02 (bb)
3.50E+00 (bb)
1.80E+00 (bb)
3.20E+00 (bb)
2.10E+03 (n)(bb)
1. OOE+02

1.40E+01 (bb)
1. OOE+01 (bb)
6.00E+00 (bb)
1.40E+01 (bb)
1.10E-01 (bb)
2.00E+00 (g)
2.00E-01 (i)
2.00E-01 (i)
9.00E+00 (bb)
4.20E+01 (k)(bb)
4.20E+01 (k)(bb)
4.20E+01 (k)(bb)
2.00E+00
2.00E+00 (I)
2.00E+00 (I)
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TABLE D-2
SCREENING VALUES FOR GROUNDWATER/LEACHATE AND SURFACE WATEF
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS

ENSR International
Page 3 of 4

CAS Number
58-89-9
5103-74-2
76-44-8
1024-57-3
72-43-5

93-76-5
93-72-1
94-75-7
94-82-6
1918-00-9
120-36-5
94-74-6
93-65-2
87-86-5

1336-36-3

1746-01-6

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
C-FE+2
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

Constituent
gamma-BHC (Lindane)
gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Herbicide
2,4,5-T
2,4,5-TP (Silvex)
2,4-D
2,4-DB
Dicamba
Dichlorprop
MCPA
MCPP
Pentachlorophenol
PCBs
Total PCBs
Dioxin
2,3,7,8-TCDD-TEQ
Metals
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Iron, Ferrous (2+)
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Screening Value
(ug/L) (a)
2.00E-01
2.00E+00 (g)
4.00E-01
2.00E-01
4.00E+01

3.60E+02 (cc)
5.00E+01
7.00E+01
2.90E+02 (cc)
1.10E+03 (cc)
2.92E+02 (j)(cc)
1 .80E+01 (cc)
3.60E+01 (cc)
1. OOE+00

5.00E-01

3.00E-05 (aa)

3.60E+04 (cc)
6.00E+00
5.00E+01
2.00E+03
4.00E+00
5.00E+00

EN
1. OOE+02
1. OOE+03
6.50E+02
5.00E+03
5.00E+03
7.50E+00

EN
1.50E+02
2.00E+00
1. OOE+02

EN
5.00E+01
5.00E+01

EN
2.00E+00
4.90E+01 (bb)
5.00E+03
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TABLE D-2 ENSR International
SCREENING VALUES FOR GROUNDWATER/LEACHATE AND SURFACE WATER Pa9e 4 of 4

HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS

CAS Number Constituent
Screening Value

(ug/L) (a)

Notes
CAS - Chemical Abstract Service
EN - Essential Nutrient
IEPA - Illinois Environmental Protection Agency
NA - Not available
PCB - Polychlonnated Biphenyl
SVOC - Semivolatile Organic Compound
TCDD-TEQ - 2,3,7,8-Tetrachlorodibenzo-p-dioxm Toxic Equivalent Concentration
VOC - Volatile Organic Compound
(a) Screening values for groundwater, leachate and surface water are from IEPA 2002a IEPA Class I

standards (35 III Adm Code 620 410) February 2, 2002 unless other wise noted If the Class I
standard is not available, screening values are equal to the following in order of preference
(aa) USEPA 2002c Dnnkmg Water Standards and Health Advisones EPA 822-R-02-038 Summer 2002
(bb) IEPA, 2002b Tiered Approach to Corrective Action Objectives Title 35, Subtitle G, Chapter I

Remediation objectives for Class I groundwater February 5, 2002
(cc) USEPA 2002b Preliminary Remediation Goals (PRGs) October 1, 2002 (with 2/10/03 revisions)

(b) Due to structural similarities, the value for cis-1,2-dichloroethene was used
(c) Due to structural similanties, the value for 1 2-dichlorobenzene was used
(d) Due to structural similarities, the value for naphthalene was used
e) Due to structural similarities, the value for 2-methylphenol was used

(f) Due to structural similarities, the value for 2-nitroanilme was used
(g) Due to structural similarities, the value for chlordane was used
(h) Due to structural similarities, the value for pyrene was used
(i) Due to structural similanties, the value for gamma-BHC was used
(j) Due to structural similanties, the value for 4-(2,4-Dichlorophenoxy)butync Acid (2,4-DB) was used
(k) Due to structural similanties, the value for endosulfan was used
(I) Due to structural similanties, the value for endnn was used
(m) Due to structural similanties, the value for 4-methyl-2-pentanone was used
(n) Due to structural similarities, the value for anthracene was used

August 31 2003
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TABLE D-3
SCREENING VALUES FOR FISH TISSUE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS

ENSR International
Page 1 of 2

CAS Number

95-50-1
106-46-7
120-83-2
95-48-7
56-55-3
50-32-8
117-81-7
218-01-9
53-70-3
84-66-2
206-44-0

72-54-8
72-55-9
50-29-3
319-84-6
5103-71-9
319-85-7
319-86-8
60-57-1
959-98-8
1031-07-8
72-20-8
7421-93-4
53494-70-5
58-89-9
5103-74-2
1024-57-3
72-43-5

93-76-5
93-72-1
94-82-6
1918-00-9
93-65-2

1336-36-3

1746-01-6

7429-90-5
7440-38-2
7440-39-3
7440-70-2
7440-47-3
7440-50-8
7439-89-6

Constituent
SVOCs
1 ,2-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4-Dichlorophenol
2-Methylphenol
Benzo(a)anthracene
Benzo(a)pyrene
bis(2-Ethylhexyl)phthalate
Chrysene
Dibenzo(a,h)anthracene
Diethyl Phthalate
Fluoranthene
Pesticide
4,4'-DDD
4,4'-DDE
4,4'-DDT
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
Dieldrm
Endosulfan I
Endosulfan Sulfate
Endnn
Endrin Aldehyde
Endrin Ketone
gamma-BHC (Lindane)
gamma-Chlordane
Heptachlor Epoxide
Methoxychlor
Herbicide
2,4,5-T
2,4,5-TP (Silvex)
2,4-DB
Dicamba
MCPP
PCBs
Total PCBs
Dioxin
2,3,7,8-TCDD-TEQ
Metals
Aluminum
Arsenic
Barium
Calcium
Chromium
Copper
Iron

Screening Value
(mg/kg) (a)

1 22E+01
1 31 E-01
4 06E-01
6 76E+00
4 32E-03
4 32E-04
2 25E-01
4 32E-01
4 32E-04
1 08E+02
541E+00

1 31E-02
9 28E-03
9 28E-03
501E-04
901E-03
1 75E-03
1 75E-03
1 97E-04
8 1 0E-01
8 1 0E-01
4 06E-02
4 06E-02
4 06E-02
2 43E-03
901E-03
3 47E-04
6 76E-01

1 35E+00
1 08E+00
1 08E+00
4 06E+00
1 35E-01

1 58E-03

2 10E-08

1 35E+02
2 1 0E-03
9 46E+00

EN
2 OOE+02
541E+00
4 06E+01

nc
c
nc
nc
c
c
c
c
c
nc
nc

c
r

C

C

c (b)
c
c (d)
c

nc (e)
nc (e)
nc
nc (f)
nc (f)
c
c (b)
c
nc

nc
nc
nc
nc
nc

c

c

nc
c
nc

nc (c)
nc
nc
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TABLE D-3
SCREENING VALUES FOR FISH TISSUE
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS

ENSR International
Page 2 of 2

CAS Number
7439-95-4
7439-96-5
7439-97-6
7440-09-7
7440-23-5
7440-66-6

Constituent
Magnesium
Manganese
Mercury
Potassium
Sodium
Zinc

Screening Value
(mg/kg) (a)

EN
1 90E+01 nc (g)
1 35E-02 nc (h)

EN
EN

4 06E+01 nc
Notes
CAS - Chemical Abstract Service
EN - Essential Nutrient
NA - Not available
PCB - Polychlonnated Biphenyl
SVOC - Semivolatile Organic Compound
TCDD-TEQ - 2,3,7,8-Tetrachlorodibenzo-p-dioxm Toxic Equivalent Concentration
(a) USEPA 2003a Risk-Based Concentration (RBC) Table April 25, 2003 Values for noncarcmogenic

arj for a ^")a^3r^ tnHov rvf O *1 to arvvtjjot for r*i '

(b) Due to structural similarities, the value for chlordane was used
(c) Due to structural similanties, the value for chromium III was used
(d) Due to structural similarities, the value for beta-BHC was used
(e) Due to structural similarities, the value for endosulfan was used
(f) Due to structural similanties, the value for endnn was used
(g) Value for food
(h) Value for methyl mercury
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TABLE D-4
SCREENING VALUES FOR AIR
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS

ENSR International
Page 1 of 2

CAS Number

71-55-6
107-06-2
78-93-3
108-10-1
67-64-1
71-43-2
108-90-7
67-66-3
74-87-3
75-09-2
100-41-4
1634-04-4
95-47-6
1 QR.42-?

100-42-5
127-18-4
108-88-3
79-01-6

83-32-9
120-12-7
206-44-0
86-73-7
91-20-3
85-01-8

319-84-6
319-85-7
319-86-8
7421-93-4
5103-74-2
76-44-8
1024-57-3

1336-36-3

1746-01-6

Constituent
VOCs
1,1,1 -Trichloroethane
1 ,2-Dichloroethane
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Ethylbenzene
Methyl tert-butyl ether (MTBE)
o-Xylene
p-Xy!e"e/m-Yyiene
Styrene (Monomer)
Tetrachloroethene
Toluene
Trichloroethylene
SVOCs
Acenaphthene
Anthracene
Fluoranthene
Fluorene
Naphthalene
Phenanthrene
Pesticide
alpha-BHC
beta-BHC
delta-BHC
Endrin Aldehyde
gamma-Chlordane
Heptachlor
Heptachlor Epoxide
PCBs
Total PCBs
Dioxin
2,3,7,8-TCDD-TEQ

Screening Value
(mg/kg) (a)

2.30E+02
7.40E-02
1. OOE+02
8.30E+00
3.70E+01
2.30E-01
6.20E+00
3.10E-01
1.1 OE+00
4.1 OE+00
1.70E+00
1.92E+01
1.10E+01
1 inF+ni
1.10E+02
6.70E-01
4.00E+01
1.70E-02

2.20E+01
1.10E+02
1.50E+01
1.50E+01
3.10E-01
1.10E+02

1.1 OE-03
3.70E-03
5.20E-03
1.1 OE-01
1 .90E-02
1.50E-03
7.40E-04

3.40E-03

4.50E-08

nc
ca
nc
nc
nc
ca
nc

ca/nc
ca
ca
ca
ca
nc
nr.

nc
ca
nc
ca

nc
nc
nc
nc
nc
nc

ca
ca
ca
nc
ca
ca
ca

ca

ca

(b)

(c)
(d)
(e)
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TABLE D-4
SCREENING VALUES FOR AIR
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS

ENSR International
Page 2 of 2

CAS Number

7440-39-3
7440-70-2
7440-50-8
7439-89-6
7439-92-1
7440-23-5
7440-66-6

Constituent
Metals
Banum
Calcium
Copper
Iron
Lead
Sodium
Zinc

Screening Value
(mg/kg) (a)

5 20E-02
NA

1 46E+01
NA

1 50E+00
NA

1 10E+02
Notes
CAS - Chemical Abstract Service
NA - Not available
PCB - Polychlonnated Biphenyl
SVOC - Semivolatile Organic Compound
TCDD-TEQ - 2,3,7,8-Tetrachlorodibenzo-p-dioxm Toxic Equivalent Concentration
(a) USED^, 2002b Deg!OT 9 Preliminary Remed-at'on Goa's (pPGs) October 1 2002

nc

nc

nc

Value for
Industnal Soil Values for noncarcmogenic constituents were adjusted for a hazard index of 0 1
to account for cumulative effects

(b) Due to structural similanties, the value for anthracene was used
(c) Due to structural similanties, the value for gamma-BHC was used
(d) Due to structural similanties, the value for endnn was used
(e) Due to structural similarities, the value for chlordane was used
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APPENDIX E

EVALUATION OF SOIL TO GROUNDWATER PATHWAY

J \lndLService\Protect Files\Sauget-Area 2\SGW EvaajatortApxE doc August 31, 2003

Revision 0



Sauget Area 2

HHRA RI/FS

APPENDIX E: EVALUATION OF SOIL TO GROUNDWATER PATHWAY

As a component of the nsk assessment for Sauget Area 2, the soil to groundwater pathway was
evaluated The purpose of this analysis was to provide a preliminary evaluation of the potential for
soils and/or wastes to leach constituents to groundwater at concentrations in excess of dnnkmg water
standards The soil to groundwater pathway is complex, including cross-media transfer and
attenuation in both the unsaturated and saturated zones Only a preliminary, conservative evaluation
is presented here References sited in this appendix are presented in Section 8 of the mam text of this
report

E.1 Evaluation of Waste Samples

Waste samples collected at Sauget Area 2 were analyzed using the Toxicity Characteristic Leaching
Procedure (TCLP) Although this method is intended to determine whether wastes are classified as
h3zarcjoi!S, the resu'ts can be used as an estimate of concentration^ that may iparh from thp wa<;tp
material to porewater This porewater then may potentially migrate downward through the unsaturated
zone to underlying groundwater Therefore, the TCLP results can be used as the basis for a
conservative evaluation of potential leaching to groundwater

To evaluate the waste samples, the maximum TCLP result for each constituent at each Site was
identified To identify constituents of potential concern (COPCs) for the TCLP samples, constituent
concentrations from the TCLP sample results are compared to IEPA Class I standards (35 III Adm
Code 620 410) (IEPA, 2002a) For the Class I groundwater comparison, where Class I standards are
not available, federal maximum contaminant levels (MCLs) (USEPA, 2002b) are used, where MCLs
are not available, the IEPA remediation objectives for Class I groundwater are used (IEPA, 2002b),
where these are not available, the most current USEPA PRGs (USEPA, 2002a) for tap water are used

The screening results are presented on Table E-1 The screening results indicate the identification of
many COPCs, especially in Sites O, R, and S Note that these areas are located upgradient from the
planned barrier wall at Site R, and within the capture zone of the wall (see Figure E-1) so that impacts
to groundwater from these three sites (as well as the northern portion of Site Q, Q (North)) will be
contained COPCs for the remaining areas (P, Q (Central), and Q (South)) include benzene, phenol,
some chlorinated volatile organic compounds (VOCs) and semivolatile organic compounds (SVOCs)
(including pentachlorophenol), nrtroanilmes, selected metals, and one pesticide (heptachlor)

The TCLP results can be used to evaluate partitioning between soil and aqueous matnces However,
screening of these results against groundwater standards neglects a significant portion of the soil-to-
groundwater pathway, the mixing of the infiltrating water with the underlying groundwater This mixing
is incorporated into most screening level evaluations by using a standard Dilution Factor (DF) Under
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Sauget Area 2
HHRA- RI/FS

the Illinois TACO regulations, the default DF is 20, indicating a conservative dilution of 20 times when
soil pore water reaches the underlying groundwater. Thus, the TCLP screening presented in Table E-
1 is conservative in that it does not incorporate a DF value and, therefore, does not account for mixing
between infiltrating water and groundwater.

E.2 Evaluation of Soil Samples

Soil samples from Sauget Area 2 were analyzed for the full parameter list using standard analytical
methods. None of the samples was analyzed using leachate tests (such as TCLP or the Synthetic
Precipitation Leaching Test (SPLP)). The analytical results were screened against TACO Tier 1
remediation objectives (ROs) for the soil component of the groundwater ingestion pathway for Class I
groundwater (drinking water) (IEPA, 2002b). The TACO Tier 1 values incorporate default assumptions
about partitioning between soil and liquid in the unsaturated zone, and mixing with underlying
groundwater.

The results of the Tier 1 screening fur soi!s> ate presented in Table E-2. Sites O, R, S, and most of Q
(North) are located upgradient from and within the capture zone of the planned barrier wall, so that any
impacts to groundwater in these areas will be contained. At the other areas, the Tier 1 screening
values were exceeded for constituents such as chlorinated VOCs and SVOCs, aromatics (benzene,
toluene, xylenes), pesticides (predominantly BHCs), and metals. For most constituents, there were
only one or two exceedances in any of the areas; therefore, it is unlikely that these constituents would
result in significant impacts to groundwater. Constituents that were detected above the screening
values at greater frequency include antimony, barium, copper, nickel, and zinc at Q (South), and silver,
cadmium, chromium, and mercury at Site P, Q (Central) and Q (South)

E.3 Summary

Table E-3 provides a summary of exceedances of the soil-to-groundwater and TCLP screening results.
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TABLE E-1

COMPARISON OF TCLP DATA TO GROUNDWATER STANDARDS

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR IIMTERNATION/3

Page 1 of 18

Constituent

Sit* O

VOCs

1,1,1-Trichloroethane

1 , 1 ,2,2-Tetrachloroethane

2-Butanone (MEK)

4-Methyl-2-pentanone (MIBK)

Acetone

Benzene

Chlorobenzene

Chloroform

Dichloromethane

Ethylbenzene

Methyl N Butyl Kelone

Toluene

Tnchloroethytene

Xylenes, Total

SVOCs

1 ,2,4-Tnchlorobenzene

1 ,2-Dichlorobenzene

1 ,3-Dichlorobenzene

1 ,4-Dichlorobenzene

2,4,5-Trichloraphenol

2.4,6-Tnchlorophenol

2,4-Dichlorophenol

2,4-Dimethylphenol

2-Chloraphenol

2-Methyl naphthalene

2-Methylphenol

2-Nitroanillne

2-Nitrophenol

3-Methytphenol/4-Melhytphenol

C-tS

71-55-6

79-34-5

78-93-3

106-10-1

6764-1

71-43-2

108-90-7

67-66-3

75-09-2

100-41-4

591-78-6

108-88-3

79-01-6

1330-20-7

120-82-1

95-50-1

541-73-1

106-46-7

95-95-4

88-06-2

120-83-2

105-67-9

95-57-8

91-57-6

95-48-7

88-74-4

88-75-5

106-44-5

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

2 3 3

1 1 3

2 3 3

3 3 3

1 3 3

3 3 3

3 3 3

1 3 3

1 1 3

3 3 3

1 1 3

3 3 3

1 1 3

3 3 3

2 3 3

3 3 3

2 3 3

3 3 3

2 2 3

3 3 3

3 3 3

1 3 3

2 3 3

3 3 - 3

1 1 3

2 3 3

1 3 3

2 3 3

% FOD

(W

67

100

67

100

33

100

100

33

100

100

100

100

100

100

67

100

67

100

100

100

100

33

67

100

100

67

33

67

Mean
Concentration

(c)

1 86E+01

5 70E+00

2 03E+02

6 90E+02

5 78E+02

1 36E+03

1 46E+03

1 90E+01

1 20E+01

3 73E+02

6 50E+01

2 61E+02

7 50E+00

1 80E+03

5 07E+01

7 43E+02

277E+01

2 46E+02

1 70E+01

1 48E+02

246E+02

3 78E+01

1 83E+02

3 19E+01

1 95E+01

2 80E+02

8 33E+01

9 77E+01

Maximum
Detected

Concentration
(d)

3 60E+01

5 70E+00

2 40E+02

1 50E+03

7 35E+02

3 30E+03

3 60E+03

2 70E+01

1 20E+01

5 80E+02

6 50E+01

4 60E+02

7 50E+00

2 40E+03

9 50E+01

1 65E+03

4 OOE+01

4 50E+02

1 80E+01

3 05E+02

4 50E+02

6 35E+01

3 05E+02

6 15E+01

1 95E+01

6 50E+02

2 OOE+02

2 35E+02

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

l«)

NA

NA

IJA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

UA

NA

NA

NA

NA

NA

NA

I\IA

MA

NA

,MA

MA

MA

MA

Is Max
Concentration
> Background?

-

-

-

-

-

-

-

-

--

--

-

-

--

--

-

-

-

-

-

TCLP
Screening

Level (f)

2 OOE+02

5 50E-02

1 90E+03

1 60E+02

7 OOE+02

5 OOE+00

1 OOE+02

8 OOE+01

5 OOE+00

7 OOE+02

1 60E+02

1 OOE+03

5 OOE+00

1 OOE+04

7 OOE+01

6 OOE+02

6 OOE+02

7 50E+01

7 OOE+02

1 OOE+01

2 10E+01

1 40E+02

3 50E+01

1 40E+02

3 50E+02

1 OOE+00

NA

3 50E+02

Is Max
Concentration
> Screening

Value?

No

Yes

No

Yes

Yes

Yes

Yes

No

Yes

No

No

No

Yes

No

Yes

Yes

No

Yes

No

Yes

Yes

No

Yes

No

No

Yes

-

No

COPC?

(9)

No

Yes

No

Yes

Yes

Yes

Yes

No

Yes

No

No

No

Yes

No

Yes

Yes

No

Yes

No

Yes

Yes

No

Yes

No

No

Yes

No

No

Reason

</=Screenmg Level

>Screenmg Level

</=Screening Level

> Screening Level

> Screening Level

> Screening Level

>Screemng Level

</=Screenmg Level

^Screening Level

</=Screen!ng Level

</=Screen!ng Level

</=Screenlng Level

>Screenmg Level

</=Screenlng Level

>Screenlng Level

>Screening Level

</=Screening Level

^Screening Level

</=Screenlng Level

>Screening Level

>Screenlng Level

</=Screenlng Level

>Screenlng Level

</=Screenlng Level

</=Screenlng Level

>Screening Level

Screening Level NA

</=Screenlng Level

August 31, 2003
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TABLE E-1

COMPARISON OF TCLP DATA TO GROUNDWATER STANDARDS

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONA

Page 2 of 18

Constituent

4-Chloro 3-melhylphenol

4-Chloroamlme

4-Nitroanilme

4 Nitrophenol

Benzo(g.h,l)perylene

Benzyl Butyl Phlhalate

Naphthalene

Nitrobenzene

Phenanthrene

Phenol

CAS

5950-7

106-47-8

100-01-6

100-02-7

191-24-2

85-68-7

91-20-3

98-95-3

85-01-8

108-95-2

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 3

2 3 3

2 3 3

2 3 3

1 1 3

1 1 3

2 3 3

2 3 3

2 2 3

3 3 3

% FOD
(b)

100

67

67

67

100

100

67

67

100

100

Mean
Concentration

(c)

9 10E+00

1 24E+02

7 92E+02

1 46E+02

4 OOE+00

1 30E+01

1 02E+02

1 28E+02

5 25E+00

3 76E+02

Maximum
Detected

Concentration
(d)

9 1 OE+00

3 10E+02

2 20E+03

2 90E+02

4 OOE+00

1 30E+01

2 OOE+02

3 10E+02

5 50E+00

815E+02

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(•)

HA

MA

HA

HA

tIA

HA
HA

HA

HA

HA

Is Max
Concentration
> Background?

~

-

-

-

-

-

-

TCLP
Screening

Level (f)

NA

2 80E+01

1 OOE+00

NA

2 10E+02

1 40E+03

1 40E+02

3 50E+00

2 10E+03

1 OOE+02

Is Max
Concentration
> Screening

Value?

Yes

Yes

-

No

No

Yes

Yes

No

Yes

COPC?
(g)
No

Yes

Yes

No

No

No

Yes

Yes

No

Yes

Reason

Screening Level NA

>Screening Level

>Screenlng Level

Screening Level NA

</=Screening Level

</=Screenmg Level

>Screenmg Level

>Screenlng Level

</=Screenmg Level

>Screenmg Level

Pesticide

beta BHC

Methoxychlor

319 85 7

72-43-5

ug/L

ug/L

1 3 3

1 1 3

33

100

3 97E+00

6 OOE+00

9 40E+00

6 OOE+00

No

No

tJA

HA

-

-

2 OOE-01

4 OOE+01

Yes

No

Yes

No

> Screening Level

</=Screening Level

Herbicide

2,4,5-T

2,4,5-TP (Silvex)

2,4-0

Pentachlorophenol

93-76-5

93-72-1

94-75-7

87-86-5

ug/L

ug/L

ug/L

ug/L

3 3 3

2 2 3

3 3 3

3 3 3

100

100

100

100

4 09E+02

5 80E+00

1 10E+03

2 56E+03

8 20E+02

6 10E+00

1 90E+03

5 OOE+03

No

No

No

No

NA

HA

NA

NA

-

-

-

3 60E+02

5 OOE+01

7 OOE+01

1 OOE+00

Yes

No

Yes

Yes

Yes

No

Yes

Yes

>Screening Level

</=Screenlng Level

>Screening Level

> Screening Level

PCBs

Total PCBs 1336-36-3 ug/L 3 3 3

Dloxln

2,3,7,8-TCDD TEQ 174601-6 ug/L | 3 3 3

Metals

Aluminum

Arsenic

Sanum

Cadmium

Calcium

Copper

Iron

Lead

7429 90-5

7440-38-2

7440-39-3

7440-43-9

7440-70-2

7440-50-8

7439 89-6

7439 92-1

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 3

1 1 3

3 3 3

1 3 3

3 3 3

1 1 3

3 3 3

2 3 3

100

~ToO

100

100

100

33

100

100

100

67

3 53E+01

?54E-04

5 89E+01

4 35E-04

No

- * ]

NA - 5 OOE-01 Yes Yes >Screenlng Level

HA I -

1 10E+02

7 70E+01

1 OOE+03

9 17E+01

3 82E+05

1 10E+01

1 75E+03

1 10E+02

1 10E+02

7 70E+01

1 45E+03

1 75E+02

4 30E+05

1 10E+01

4 70E+03

2 10E+02

No

No

No

No

Yes

No

Yes

No

HA

HA

NA

NA

NA

HA

HA

NA

-

-

3 OOE 05

3 60E+04

5 OOE+01

2 OOE+03

5 OOE+00

NA

6 50E+02

5 OOE+03

7 50E+00

Yes _J Yes

No

Yes

No

Yes

-

No

No

Yes

No

Yes

No

Yes

No

No

No

Yes

>Screenlng Level

</=Screenlng Level

>Screenlng Level

</=Screening Level

>Screening Level

EN

</=Screenmg Level

EN

>Screenmg Level
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TABLE E-1

COMPARISON OF TCLP DATA TO GROUNDWATER STANDARDS

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONA

Page 3 of 18

Constituent

Magnesium

Manganese

Nickel

Potassium

Zinc

CAS

7439-95-4

7439-96-5

7440-02-0

7440-09-7

7440-66-6

Units

ug/L

ug/L
ug/L

ug/L

ug/L

FOD
(a)

3 3 3

3 3 3

3 3 3

3 3 3

2 3 3

V. FOD
<b)

100

100

100

100

67

Mean
Concentration

(c)

6 90E+04

1 14E+04

1 18E+02

6 27E+03

5 37E+03

Maximum
Detected

Concentration
W

1 10E+05

2 OOE+04

1 65E+02

1 25E+04

1 05E+04

Essential
Nutrient?

Yes

No

No

Yes

No

Background
Concentration

(«)

NA

NA

MA

NA

NA

Is Max
Concentration
> Background?

-

--

-

-

TCLP
Screening

Level (f)

NA

1 50E+02

1 OOE+02

NA

5 OOE+03

Is Max
Concentration
> Screening

Value?

-

Yes

Yes

-

Yes

COPC?

(g)
No

Yes

Yes

No

Yes

Reason

EN

> Screening Level

^Screening Level

EN

>Screenmg Level

August 31, 2003
n-"lslon 0



TABLE E-1

COMPARISON OF TCLP DATA TO GROUNDWATER STANDARDS

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONA

Page 4 of 18

Constituent

Site P

VOCs

1,2-Dichloroelhene (total)

4-Methyl-2-pentanone (MIBK)

Benzene

Carbon Disulfide

Chlorobenzene

Ethylbenzene

Tetrachloroelhene

Toluene

Trichloroethytene

Xytenes, Total

SVOCs

1 ,2-Dichlorobenzene

1 ,4-Dichlorobenzene

2,4,6-Trichlorophenol

2,4-Dichlorophenol

2,4-Dimethylphenol

2-Chlorophenol

2 Methytphenol

3-Methytphenol/4-Methylphenol

4 Chloroamline

4-Nitroanlllne

Diethyt Phthalate

Naphthalene

Phenol

Pesticide

Heptachlor

Herbicide

2,4,5-T

2,4-DB

CAS

540-59-0

108-10-1

71^3-2

75-15-0

108-90-7

100-41-4

127-18-4

108-88-3

79-01-6

1330-20-7

95-50-1

106-46-7

88-06-2

120-83-2

105-67-9

95-57-8

95-48-7

106-445

106-47-8

100-01-6

84-66-2

91-20 3

108-95-2

76-44-8

93-76-5

94-82-6

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L
ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 4 4

3 3 4

4 4 4

2 4 4

2 4 4

4 4 4

2 4 4

2 4 4

2 4 4

4 4 4

3 4 4

3 4 4

2 2 4

3 4 4

1 1 4

1 1 4

1 1 4

4 4 4

4 4 4

1 1 4

1 4 4

3 4 4

4 4 4

1 1 4

1 4 4

1 4 4

% FOD

(b)

25

100

100

50

50

100

50

50

50

100

75

75

100

75

100

100

100

100

100

100

25

75

100

100

25

25

Mean
Concentration

(c)

223E+01

2 57E+01

4 45E+01

1 38E+01

1 75E+01

7 04E+01

6 08E+01

1 33E+02

1 16E+01

3 01 E+02

2 44E+01

1 63E+02

1 07E+01

1 29E+02

6 80E+00

1 70E+01

1 90E+00

2 70E+01

5 93E+01

9 1 OE+00

6 69E+02

2 55E+01

2 08E+02

6 80E-01

1 26E+01

1 76E+01

Maximum
Detected

Concentration
(d)

2 90E+01

3 70E+01

1 40E+02

2 80E+01

3 40E+01

2 20E+02

2 10E+02

4 30E+02

1 80E+01

1 OOE+03

4 40E+01

4 30E+02

1 90E+01

4 40E+02

6 80E+00

1 70E+01

1 90E+00

6 20E+01

1 60E+02

9 10E+00

2 60E+03

3 10E+01

4 50E+02

680E01

1 30E+01

3 30E+01

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(e)

MA

MA

MA

HA

NA

NA

MA

MA

HA

HA

HA

HA

HA

MA

HA

MA

NA

HA

HA

HA

HA

tJA

NA

NA

E HA

HA

Is Max
Concentration
> Background?

-

-

-

-

-

-

-

-

-

-

--

-

-

-

-

-

-

TCLP
Screening

Level (f)

7 OOE+01

1 60E+02

5 OOE+00

7 OOE+02

1 OOE+02

7 OOE+02

5 OOE+00

1 OOE+03

5 OOE+00

1 OOE+04

6 OOE+02

7 50E+01

1 OOE+01

2 10E+01

1 40E+02

3 50E+01

3 50E+02

3 50E+02

2 80E+01

1 OOE+00

5 60E+03

1 40E+02

1 OOE+02

4 OOE 01

3 60E+02

2 90E+02

Is Max
Concentration
> Screening

Value?

No

No

Yes

No

No

No

Yes

No

Yes

No

No

Yes

Yes

Yes

No

No

No

No

Yes

Yes

No

No

Yes

Yes

No

No

COPC?

(g)

No

No

Yes

No

No

No

Yes

No

Yes

No

No

Yes

Yes

Yes

No

No

No

No

Yes

Yes

No

No

Yes

Yes

No

No

Reason

</=Screening Level

</=Screening Level

>Screenlng Level

</=Screenlng Level

</=Screening Level

</= Screening Level

>Screening Level

</=Screenlng Level

> Screening Level

</=Screenlng Level

</=Screenmg Level

>Screening Level

>Screenmg Level

» Screening Level

</=Screenmg Level

</=Screening Level

</= Screening Level

</= Screening Level

> Screening Level

>Screenlng Level

</=Screenmg Level

</=Screenlng Level

>Screenmg Level

>Screenmg Level

</=Screenlng Level

</= Screening Level
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TABLE E-1

COMPARISON OF TCLP DATA TO GROUNDWATER STANDARDS

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONA

Page 5 of 18

Constituent

Penlachlorophenol

PCBs

Total PCBs

Metals

Arsenic

Banum

Calcium

Cobalt

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Vanadium

Zinc

CAS

87-86-5

1336-36-3

7440-38-2

7440-39-3

7440-70-2

7440-48-4

7439-89-6

7439-92-1

7439-95-4

7439-96-5

7440-02-0

7440-09-7

7440-62-2

7440-66-6

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

4 4 4

1 1 4

4 4 4

4 4 4

4 4 4

4 4 4

1 1 4

4 4 4

4 4 4

4 4 4

4 4 4

2 2 4

4 4 4

•/. FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Mean
Concentration

(c)

1 70E+02

2 20E-01

760E+01

4 01E+02

1 05E+06

310E+01

2 55E+04

2 90E+01

1 68E+04

3 05E+03

1 01 E+02

1 20E+04

2 70E+01

1 99E+04

Maximum
Detected

Concentration
(d)

5 10E+02

2 20E-01

760E+01

9 40E+02

1 10E+06

7 10E+01

1 OOE+05

2 90E+01

2 50E+04

3 90E+03

1 70E+02

2 OOE+04

3 70E+01

7 40E+04

Essential
Nutrient?

NO

No

No

No

Yes

No
Yes
No

Yes

No

No

Yes

No

No

Background
Concentration

le)

NA

NA

NA

NA

NA

NA

HA

HA

NA

HA

NA

NA

NA

NA

Is Max
Concentration
> Background?

"

" '

-

-

--

-

-

-

-

-

--

TCLP
Screening

Level (f)

1 OOE+00

5 OOE-01

5 OOE+01

2 OOE+03

NA

1 OOE+03

S OOE+03

7 50E+00

NA

1 50E+02

1 OOE+02

NA

4 90E+01

5 OOE+03

Is Max
Concentration
> Screening

Value?

Yes

No

Yes

No

-

No

Yes

Yes

Yes

Yes

-

No

Yes

COPC?
(g)

Yes

No

Yes

No

No

No

No

Yes

No

Yes

Yes

No

No

Yes

Reason

>Screenmg Level

</=Screenlng Level

>Screenlng Level

</=Screenmg Level

EN

</=Screening Level

EN

> Screening Level

EN

>Screemng Level

> Screening Level

EN

</=Screenlng Level

>Screening Level

August 31, 2003

ision 0
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TABLE E-1

COMPARISON OF TCLP DATA TO GROUNDWATER STANDARDS

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONA

Page 6 of 18

Constituent

Site Q Central

VOCs

1,2-Dichloroethene (total)

2-Butanone (MEK)

4-Methyl-2-pentanone (MIBK)

Acetone

Benzene

Carbon Disulfide

Chlorobenzene

Toluene

Xylenes, Total

SVOCs

1 ,4-Dichlorobenzene

2,4,6-Trichlorophenol

2,4-Dichlorophenol

3-Methyiphenol/4-Methyfphenol

Acenaphthene

Benzyl Butyl Phthalate

Dlethyl Phthalate

Naphthalene

Phenanthrene

Herbicide

Pentachlorophenol

Metals

Arsenic

Barium

Calcium

Cobalt

Iron

Lead

Magnesium

CAS

540-59-0

78-93-3

108-10-1

67-64-1

71-43-2

75-15-0

108-90-7

108-88-3

1330-20-7

106^16-7

88-06-2

120-83-2

106-44-5

83-32-9

85-68-7

84-66-2

91-20-3

85-01-8

87-86-5

7440-38-2

7440-39-3

7440-70-2

7440-48-4

7439-89-6

7439-92-1

7439-95-4

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 :1 :3

3 : 3 : 3

1 :1 :3

2 : 2 : 3

3 : 3 : 3

1:3:3

2 : 3 : 3

3 : 3 : 3

2 : 3 : 3

2 : 3 : 3

1 : 3 : 3

1:1:3

1 :1 :3

1:1:3

1:1:3

1:1:3

2 : 3 : 3

1 :1 :3

2 . 3 : 3

2 : 2 : 3

3 : 3 : 3

3 : 3 : 3

3 : 3 : 3

2 : 3 : 3

3 : 3 : 3

3 : 3 : 3

% FOD
(b)

100

100

100

100

100

33

67

100

67

67

33

100

100

100

100

100

67

100

67

100

100

100

100

67

100

100

Mean
Concentration

(c)

4.70E+00

7.48E+01

1.55E+01

2.25E+02

7.47E+00

1.37E+01

2.20E+01

8.32E+00

3.97E+01

1.82E+01

2.53E+01

6.10E+00

4.10E+00

8.60E+00

3.80E+00

9.70E+00

4.50E+01

9.50E+00

1.18E+02

6.00E+01

1.72E+03

6.18E+05

5.07E+01

843E+04

3.73E+01

2 52E+04

Maximum
Detected

Concentration
(d)

4.70E+00

8.55E+01

1.55E+01

2.40E+02

7.90E+00

2.10E+01

3.00E+01

9.30E+00

520E+01

2.55E+01

2.60E+01

6.1 OE+00

4.10E+00

8.60E+00

3.80E+00

9.70E+00

9.10E+01

9.50E+00

3.10E+02

6.60E+01

2.60E+03

8.05E+05

6.40E+01

2.20E+05

5.60E+01

2 95E+04

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

_N°^

No

No

Yes

No

Yes

No

Yes

Background
Concentration

le)

HA

HA

HA

HA

HA

HA

NA

HA

HA

HA

HA

HA

HA

HA

HA

HA

HA

NA

HA

HA

HA

HA

HA

NA

HA

HA ~*

Is Max
Concentration
> Background?

-

-

-

-

-

-

-

-

-

-

-

"

-

-

-

TCLP
Screening

Level (f)

7.00E+01

1.90E+03

1.60E+02

7.00E+02

5.00E+00

7.00E+02

1. OOE+02

1. OOE+03

1. OOE+04

7.50E+01

1. OOE+01

2.10E+01

3.50E+02

4 20E+02

1.40E+03

5.60E+03

1 .40E+02

2.10E+03

1. OOE+00

5.00E+01

2.00E+03

NA

1. OOE +03

5.00E+03

7.50E+00

NA

Is Max
Concentration
> Screening

Value?

No

No

No

No

Yes

No

No

No

No

No

Yes

No

No

No

No

No

No

No

Yes

Yes

Yes

No

Yes

Yes

COPC?
(g)

No

No

No

No

Yes

No

No

No

No

No

Yes

No

No

No

No

No

No

No

Yes

Yes

Yes

No

No

No

Yes

No

Reason

</=Screening Level

</=Screening Level

</=Screening Level

^Screening Level

> Screening Level

</=Screening Level

</=Screening Level

</=Screening Level

</=Screening Level

</=Screemng Level

>Screening Level

</=Screenlng Level

</=Screening Level

</=Screening Level

</=Screening Level

</=Screening Level

</=Screening Level

</=Screening Level

>Screening Level

>Screening Level

>Screening Level

EN

</=Screenlng Level

EN

>Screening Level

EN

August 31, 2003

Revision 0



TABLE E-1

COMPARISON OF TCLP DATA TO GROUNDWATER STANDARDS

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATION/a

Page 7 of 18

Constituent

Manganese

Nickel

Potassium

Zinc

CAS

7439-96-5

7440-02-0

7440-09-7

7440-66-6

Units

ug/L

ug/L

ug/L

ug/L

FOD
fa)

3 3 3

3 3 3

3 3 3

3 3 3

% FOD

(b)

100

100

100

100

Mean
Concentration

(c)

1 39E+04

1 79E+02

1 50E+04

291E+03

Maximum
Detected

Concentration
(<J)

3 OOE+04

2 16E+02

2 25E+04

4 80E+03

Essential
Nutrient?

No

No

Yes

No

Back; round
Concentration

(•)

NA

HA

NA

NA

Is Max
Concentration
> Background?

-

--

--

-

TCLP
Screening
Level (f)

1 50E+02

1 OOE+02

NA

5 OOE+03

Is Max
Concentration
> Screening

Value?

Yes

Yes

No

COPC?
(Q)

Yes

Yes

No

No

Reason

> Screening Level

> Screening Level

EN

</=Screenmg Level

August 31, 2003

""vision 0



TABLE E-1

COMPARISON OF TCLP DATA TO GROUNDWATER STANDARDS

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONA

Page 8 of 18

Constituent

Site Q North

VOCs

1 , 1 ,2,2-Tetrachloroethane

4 Melhyl-2-pentanone (MIBK)

Benzene

Carbon Disulfide

Chlorobenzene

Ethylbenzene

Toluene

Tnchloroethytene

Xylenes. Total

SVOCs

1 ,2,4-Tnchlorobenzene

1 ,2-Dichlorobenzene

1 ,4-Dichlorobenzene

2,4,5-Trichlorophenol

2,4.6-Trtchlorophenol

2,4-Dichtorophenol

2,4-Dimethylphenol

2-Chlorophenol

2-Nltroanlllne

3-Methylphenol/4-Methyfphenol

4-Chloroaniline

4-Nitroanilme

Dl-n-butyl phthalate

Diethyl Phthalate

Naphthalene

Nitrobenzene

Phenol

Herbicide

2.4,5 T

CAS

79-34-S

108-10-1

7M3-2

75-15-0

108-90-7

100-41-4

108-88-3

79-01-6

1330-20-7

120-82-1

95-50-1

106-46-7

95-95-4

88-06-2

120-83-2

105-67-9

95-57-8

88-74-4

106-44-5

106-47-8

100-01-6

84-74-2

84-66-2

91-20-3

98-95-3

108-95-2

93765

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 5

3 3 5

2 5 5

1 5 5

2 5 5

1 5 5

2 5 5

3 3 5

1 5 5

2 5 5

2 5 5

2 5 5

1 1 5

3 5 5

3 5 5

1 1 5

2 5 5

1 5 5

2 5 5

2 5 5

1 1 5

1 1 S

2 5 5

1 5 5

1 5 5

2 5 5

2 5 5

•/. FOD
(b)

100

100

40

20

40

20

40

100

20

40

40

40

100

60

60

100

40

20

40

40

100

100

40

20

20

40

40

Mean
Concentration

(c)

4 1 OE+00

3 57E+01

8 50E+00

1 50E+01

2 82E+01

6 OOE+01

4 84E+01

6 1 OE+00

3 96E+02

2 70E+01

7 42E+01

3 50E+01

1 40E+01

8 07E+02

4 73E+03

1 20E+01

2 09E+02

2 98E+02

2 84E+01

9 60E+02

340E+01

2 10E+01

234E+01

1 28E+02

4 80E+01

8 30E+01

1 57E+01

Maximum
Detected

Concentration
(d)

4 10E+00

6 OOE+01

1 OOE+01

3 50E+01

920E+01

2 60E+02

1 90E+02

9 60E+00

1 90E+03

390E+01

2 80E+02

5 40E+01

1 40E+01

3 80E+03

2 30E+04

1 20E+01

7 10E+02

9 90E+02

3 70E+01

4 OOE+03

340E+01

2 10E+01

3 50E+01

4 40E+02

1 40E+02

210E+02

3 70E+01

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

ie)

HA

NA

NA

NA

NA

NA

NA

HA

HA

NA

HA

HA

HA

HA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

HA

Is Max
Concentration
> Background?

--

-

-

-

-

-

-

--

-

-

-

-

-

-

-

-

-

"

TCLP
Screening
Level (f)

5 50E 02

1 60E+02

5 OOE+00

7 OOE+02

1 OOE+02

7 OOE+02

1 OOE+03

5 OOE+00

1 OOE+04

7 OOE+01

6 OOE+02

7 50E+01

7 OOE+02

1 OOE+01

2 10E+01

1 40E+02

3 50E+01

1 OOE+00

3 50E+02

2 80E+01

1 OOE+00

7 OOE+02

5 60E+03

1 40E+02

3 50E+00

1 OOE+02

3 60E+02

Is Max
Concentration

> Screening
Value?

Yes

No

Yes

No

No

No

No

Yes

No

No

No

No

No

Yes

Yes

No

Yes

Yes

No

Yes

Yes '

No

No

Yes

Yes

Yes

No

COPC?

(g)

Yes

No

Yes

No

No

No

No

Yes

No

No

No

No

No

Yes

Yes

No

Yes

Yes

No

Yes

Yes

No

No

Yes

Yes

Yes

No

Reason

>Screemng Level

</= Screening Level

> Screening Level

</=Screening Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

> Screening Level

</=Screenmg Level

</=Screening Level

</=Screening Level

</=Screenlng Level

</= Screening Level

> Screening Level

> Screening Level

</=Screening Level

> Screening Level

>Screemng Level

</=Screenmg Level

>Screening Level

>Screenlng Level

</=Screemng Level

</=Screenlng Level

>Screening Level

> Screening Level

> Screening Level

</=Screenmg Level
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TABLE E-1

COMPARISON OF TCLP DATA TO GROUNDWATER STANDARDS

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONA

Page 9 of 18

Constituent

2,4-D

Drchrorprop

Pentachtorophenol

PCBs

Total PCBs

Dloxin

2,3,7,8-TCDD-TEQ

Metals

Aluminum

Arsenic

Banum

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Vanadium

Zinc

CAS

94-75-7

120-36-5

87-86-5

1336-36-3

1746-01-6

7429-90-5

7440-38-2

7440-39-3

7440-41 7

7440-43-9

7440-70-2

7440-47-3

7440-48-4

7439-89-6

7439-92-1

7439-95-4

7439-96-5

7440-02-0

7440-09-7

7440-62-2

7440-66-6

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 5 5

1 1 5

2 5 5

2 5 5

1 5 5

1 1 5

5 5 5

1 1 5

3 3 5

5 5 5

1 1 5

5 5 5

3 5 5

4 5 5

5 5 5

5 5 5

5 5 5

5 5 5

1 1 5

5 5 5

•/. FOO
w
20

100

40

40

25

20

100

100

100

100

100

100

100

60

80

100

100

100

100

100

100

Mean
Concentration

(c)

5 70E+02

7 70E+01

1 44E+03

1 17E+00

6 80E-06

3 40E+03

5 90E+01

1 81E+03

2 OOE+00

9 80E+00

9 56E+05

2 70E+01

8 65E+01

2 34E+03

1 36E+02

2 19E+04

5 33E+03

2 59E+02

1 06E+04

2 10E+01

3 82E+03

Maximum
Detected

Concentration
(d)

2 80E+03

7 70E+01

5 80E+03

2 50E+00

2 09E-05

1 30E+04

5 90E+01

5 20E+03

2 OOE+00

1 20E+01

1 40E+06

2 70E+01

1 50E+02

1 OOE+04

3 50E+02

3 95E+04

8 85E+03

5 30E+02

1 60E+04

2 10E+01

1 10E+04

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

Yes

No

No

Yes

No

Yes

No

No

Yes

No

No

Background
Concentration

!•)

NA

MA

NA

NA

tIA

NA

HA

NA

HA

HA

HA

HA

HA

NA

HA

HA

NA

HA

HA

NA

HA

Is Max
Concentration
> Background?

--

-

-

-

"

-

-

-

-

-

-

--

-

TCLP
Screening

Level (f)

7 OOE+01

2 92E+02

1 OOE+00

5 OOE-01

3 OOE-05

3 60E+04

5 OOE+01

2 OOE+03

4 OOE+00

5 OOE+00

NA

1 OOE+02

1 OOE+03

5 OOE+03

7 50E+00

NA

1 50E+02

1 OOE+02

NA

4 90E+01

5 OOE+03

Is Max
Concentration
> Screening

Value?

Yes

No

Yes

Yes

No

No

Yes

Yes

No

Yes

-

No

No

Yes

Yes

Yes

Yes

-

No

Yes

COPC?

(g)
Yes

No

Yes

Yes

No

No

Yes

Yes

No

Yes

No

No

No

No

Yes

No

Yes

Yes

No

No

Yes

Reason

>Screenmg Level

</=Screenmg Level

>Screening Level

> Screening Level

</=Screenmg Level

</= Screening Level

>Screenmg Level

>Screenmg Level

</=Screenmg Level

>Screenmg Level

EN

</=Screening Level

</=Screenlng Level

EN

> Screening Level

EN

>Screenmg Level

> Screening Level

EN

</= Screening Level

^Screening Level

August 31,2003
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TABLE E-1

COMPARISON OF TCLP DATA TO GROUNDWATER STANDARDS

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONA

Page 10 of 18

Constituent

Site Q South

VOCs

1,2-Dichloroethene (total)

Senzene

Carbon Disulfide

Chlorobenzene

Chloromethane

cis-1 ,3-Dichloropropene

Ethylbenzene

Toluene

Tnchloroethylene

Xylenes, Total

SVOCs

1,4-Dtchlorobenzene

2,4,6-Tnchlorophenol

2,4 Dlchlorophenol

2-Nitroanilme

4-Chloroaniline

Naphthalene

Phenol

Herbicide

2,4-D

Pentachlorophenol

Metals

Banum

Cadmium

Calcium

Cobalt

Copper

Iron

Lead

CAS

540-59-0

71-43-2

75-15-0

108-90-7

74-87-3

10061-01-5

100-41-4

108-88-3

79-01-6

1330-20-7

106-46-7

88-06-2

120-83-2

88-74-4

106^7-8

91-20-3

108-95-2

94-75-7

87-86-5

7440-39-3

7440-43-9

7440-70-2

7440-48-4

7440-50 8

7439-89-6

7439-92-1

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L
ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 4

4 4 4

1 1 4

1 4 4

1 4 4

1 1 4

1 4 4

2 4 4

1 4 4

2 4 4

1 1 4

1 4 4

2 4 4

1 1 4

1 1 4

1 4 4

1 4 4

1 4 4

4 4 4

4 4 4

3 4 4

4 4 4

4 4 4

3 4 4

2 4 4

4 4 4

•/, FOD
(b)

100

100

100

25

25

100

25

50

25

50

100

25

50

100

100

25

25

25

100

100

75

100

100

75

50

100

Mean
Concentration

(c)

4 70E+00

3 35E+00

8 60E+00

2 58E+01

3 OOE+01

4 80E+00

1 83E+01

1 55E+01

1 48E+01

4 10E+01

4 60E+00

261E+01

4 27E+01

6 70E+00

3 20E+01

390E+01

2 58E+01

1 44E+01

3 53E+02

2 69E+03

1 78E+02

4 65E+05

1 71E+02

1 29E+03

1 57E+04

1 14E+03

Maximum
Detected

Concentration
(d)

4 70E+00

4 50E+00

8 60E+00

7 30E+01

5 25E+01

4 80E+00

4 30E+01

2 90E+01

2 90E+01

1 OOE+02

4 60E+00

2 95E+01

1 13E+02

6 70E+00

3 20E+01

8 10E+01

2 80E+01

C 2 03E+01

1 30E+03

3 60E+03

3 40E+02

5 50E+05

5 70E+02

4 60E+03

6 OOE+04

2 40E+03

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

Yes

No

Background
Conce itratlon

.•)

HA

HA

MA

HA

HA

NA

NA

NA

HA

NA

HA

HA

HA

HA

HA

HA

NA

HA

HA

NA

HA

NA

HA

HA

NA

NA

Is Max
Concentration
> Background?

-

--

-

-

-

-

-

-

-

-

-

--

--

" •

"

-

-

-

•-

TCLP
Screening

Level (f)

7 OOE+01

5 OOE+00

7 OOE+02

1 OOE+02

1 50E+00

1 OOE+00

7 OOE+02

1 OOE+03

5 OOE+00

1 OOE+04

7 50E+01

1 OOE+01

2 10E+01

1 OOE+00

2 80E+01

1 40E+02

1 OOE+02

E7 OOE+01

1 OOE+00

2 OOE+03

5 OOE+00

NA

1 OOE+03

6 50E+02

5 OOE+03

7 50E+00

Is Max
Concentration

> Screening
Value?

No

No

No

No

Yes

Yes

No

No

Yes

No

No

Yes

Yes

Yes

Yes

No

No

- No

Yes

Yes

No

Yes

Yes

Yes

COPC?

(9)

No

No

No

No

Yes

Yes

No

No

Yes

No

No

Yes

Yes

Yes

Yes

No

No

NO

Yes

Yes

Yes

No

No

Yes

No

Yes

Reason

</=Screemng Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

>Screening Level

>Screemng Level

</=Screenmg Level

«/=Scre8ning Level

>Screenmg Level

</=Screenlng Level

</=Screenmg Level

>Screening Level

>Screenmg Level

>Screemng Level

>Screenmg Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

> Screening Level

>Screenmg Level

>Screening Level

EN

</=Screening Level

>Screenmg Level

EN

> Screening Level
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TABLE E-1

COMPARISON OF TCLP DATA TO GROUNDWATER STANDARDS

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONA

Page 11 of 18

Constituent

Magnesium

Manganese

Nickel

Potassium

Zinc

CAS

7439-95-4

7439-96-5

7440-02-0

7440-09-7

7440-66-6

Units

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

4 : 4 : 4

4 : 4 : 4

4 : 4 : 4

4 : 4 : 4

4 : 4 : 4

% FOD
(b)

100

100

100

100

100

Mean
Concentration

(e)

1 .69E+04

4.96E+03

2.65E+02

6.80E+03

1.79E+04

Maximum
Detected

Concentration
(d)

2.60E+04

6.60E+03

4.60E+02

8.00E+03

2.80E+04

Essential
Nutrient?

Yes

No

No

Yes

No

Background
Concentration

(•)

HA

NA

HA

NA

HA

Is Max
Concentration
> Background?

-

-

TCLP
Screening

Level (f)

NA

1.50E+02

1. OOE+02

NA

5.00E+03

Is Max
Concentration

> Screening
Value?

Yes

Yes

-
Yes

COPC?
(g)
No

Yes

Yes

No

Yes

Reason

EN

> Screening Level

>Screening Level

EN

>Screening Level

August 31,2003
D"vision 0



TABLE E-1
COMPARISON OF TCLP DATA TO GROUNDWATER STANDARDS

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONA

Page 12 of 18

Constituent

Site R

VOCs

1,1,1-Trichloroethane

1,2-Dichloroethane

1,2-Dichloroethene (total)

4 Methyl-2-pentanone (MIBK)

Acetone

Benzene

Chlorobenzene

Chloroform

Ethylbenzene

Tetrachloroethene

Toluene

Tnchloroethylene

Xylenes, Total

SVOCs

1 ,2,4-Trichlorobenzene

1 ,2-Dichlorobenzene

1 ,4-Dlchlorobenzene

2,4 ,6-Trichlorophenol

2,4-Dichlorophenol

2,4 Dimethylphenol

2-Chlorophenol

2 -Methyl naphthalene

2-Methylphenol

2-Nitroaniline

3-Methyiphenol/4 -Methylphenol

4-Chloroaniline

4-Nltroaniline

4-Nitrophenol

Di n-butylphthalate

CAS

71-55-6

107-06-2

540-59-0

108-10-1

67-64-1

71^3-2

108-90-7

67-66-3

100-41-4

127-18^1

108-88-3

79-01-6

1330-20-7

120-82-1

95-50-1

106Jt6-7

88-06-2

120-83 2

105-67-9

95-57-8

91-57-6

95-48-7

88-74-4

106-44-5

106-47-8

100-01-6

100-02-7

84-74-2

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 4 4

3 4 4

1 4 4

1 4 4

2 3 4

4 4 4

4 4 4

3 4 4

4 4 4

3 4 4

4 4 4

2 4 4

4 4 4

3 4 4

4 4 4

3 4 4

4 4 4

4 4 4

2 4 4

4 4 4

1 1 4

3 4 4

3 4 4

4 4 4

3 4 4

4 4 4

1 4 4

1 4 4

•/. FOD
(b)

25

75

25

25

67

100

100

75

100

75

100

50

100

75

100

75

100

100

50

100

100

75

75

100

75

100

25

25

Mean
Concentration

(c)

3 75E+01

6 53E+03

1 24E+03

2 OOE+03

2 60E+02

3 96E+03

9 40E+03

1 50E+03

5 20E+02

3 12E+03

7 93E+03

1 85E+04

1 94E+03

4 98E+01

3 90E+02

1 05E+02

4 22E+03

2 69E+04

1 80E+02

7 70E+03

1 10E+01

2 94E+02

8 63E+02

851E+02

3 86E+03

1 83E+03

7 94E+02

5 69E+02

Maximum
Detected

Concentration
(d)

1 20E+02

2 40E+04

4 90E+03

7 70E+03

2 90E+02

1 40E+04

3 30E+04

5 90E+03

1 60E+03

1 20E+04

2 60E+04

7 40E+04

5 20E+03

1 30E+02

8 40E+02

2 20E+02

1 20E+04

9 OOE+04

5 10E+02

2 OOE+04

1 10E+01

9 40E+02

3 20E+03

1 90E+03

8 50E+03

5 50E+03

2 80E+03

2 20E+03

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

t»)

MA

NA

NA

NA

NA

HA

HA

HA

NA

HA

HA

NA

HA

HA

HA

NA

HA

NA

HA

HA

NA

HA

HA

NA

HA

NA

HA

HA

Is Max
Concentration
> Background?

-

-

--

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

TCLP
Screening

Level (f)

2 OOE+02

5 OOE+00

7 OOE+01

1 60E+02

7 OOE+02

5 OOE+00

1 OOE+02

8 OOE+01

7 OOE+02

5 OOE+00

1 OOE+03

5 OOE+00

1 OOE+04

7 OOE+01

6 OOE+02

7 50E+01

1 OOE+01

2 10E+01

1 40E+02

3 50E+01

1 40E+02

3 50E+02

1 OOE+00

3 50E+02

2 80E+01

1 OOE+00

NA

7 OOE+02

Is Max
Concentration
> Screening

Value?

No

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

COPC?
(g)

No

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

No

Yes

Reason

</=Screenmg Level

> Screening Level

>Screening Level

> Screening Level

</=Screenlng Level

>Screemng Level

> Screening Level

> Screening Level

>Screenmg Level

>Screenmg Level

>Screening Level

>Screenlng Level

</=Screenlng Level

> Screening Level

> Screening Level

>Screening Level

>Screenmg Level

>Screenmg Level

>Screenlng Level

>Screening Level

</=Screenlng Level

> Screening Level

>Screenlng Level

> Screening Level

>Screenlng Level

>Screemng Level

Screening Level NA

>Screenmg Level
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TABLE E-1

COMPARISON OF TCLP DATA TO GROUNDWATER STANDARDS

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONA
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Constituent

Dlethyl Phthalate

Dimethyl Phthalate

Naphthalene

Nitrobenzene

Phenol

Pesticide

4,4'-ODE

alpha-Chlordane

beta-BHC

Endrin Aldehyde

Heptachlor

Methoxychlor

Herbicide

2 4 D

Dichlorprop

Pentachtorophenol

PCBs

Total PCBs

Dloxln

2,3,7,8-TCDD-TEQ

Metals

Aluminum

Banum

Cadmium

Calcium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

CAS

84-66-2

131-11-3

91-20-3

98-95-3

108-95-2

72-55-9

5103-71-9

319-85-7

7421-93-4

76-44-8

72-43-5

94 757

120-36-5

87-86-5

1336-36-3

1746-01-6

7429-90-5

7440-39-3

7440-43-9

7440-70-2

7440-48-4

7440-50-8

7439-89-6

7439-92-1

7439-95^4

7439-96-5

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

2 4 4

1 - 4 4

4 4 4

3 4 4

4 4 4

1 1 4

3 3 4

1 1 4

1 4 4

1 1 4

1 1 4

4 4 4

2 2 4

1 1 4

2 4 4

2 4 4

1 4 4

4 4 4

1 4 4

4 4 4

4 4 4

2 4 4

3 4 4

2 2 4

4 4 4

4 4 4

Va FOD

(b)

50

25

100

75

100

100

100

100

25

100

100

100

100

100

50

50

25

100

25

100

100

50

75

100

100

100

Mean
Concentration

(c)

9 64E+02

7 44E+02

1 79E+03

1 21E+03

1 83E+04

1 40E+00

1 57E+00

3 40E-01

447E+00

1 20E+00

4 90E+00

1 05E+04

8 14E+02

4 70E+01

8 60E-01

3 27E-07

1 28E+03

5 85E+02

6 25E+01

2 50E+05

3 15E+02

1 15E+02

5 76E+03

4 45E+01

3 35E+04

3 54E+03

Maximum
Detected

Concentration
(d)

3 80E+03

2 90E+03

3 90E+03

3 20E+03

4 OOE+04

1 40E+00

2 1 OE+00

3 40E-01

7 90E+00

1 20E+00

4 90E+00

2 30E+04

1 60E+03

4 70E+01

1 25E+00

5 80E-07

2 10E+03

7 60E+02

1 OOE+02

4 80E+05

6 30E+02

1 60E+02

1 20E+04

5 70E+01

4 50E+04

5 10E+03

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

Yes

No

Yes

No

Background
Concentration

(e)

NA

HA

tlA

NA

HA

HA

HA

HA

HA

HA

HA

NA

HA

HA

HA

NA

HA

HA

NA

HA

HA

HA

HA

HA

HA

NA

Is Max
Concentration
> Background?

-

-

-

-

--

-

-

--

--

-

--

_

-

-

-

--

-

-

-

-

TCLP
Screening

Level (f)

5 60E+03

3 60E+05

1 40E+02

3 50E+00

1 OOE+02

1 OOE+01

2 OOE+00

2 OOE-01

2 OOE+00

4 OOE 01

4 OOE+01

7 OOE+01

2 92E+02

1 OOE+00

5 OOE-01

3 OOE-05

3 60E+04

2 OOE+03

5 OOE+00

NA

1 OOE+03

6 50E+02

5 OOE+03

7 50E+00

NA

1 50E+02

Is Max
Concentration
> Screening

Value?

No

No

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

No

Yes
Yes
Yes

Yes

No

No

No

Yes

-

No

No

Yes

Yes

--

Yes

COPC?
(g)
No

No

Yes
Yes
Yes

No

Yes
Yes
Yes
Yes

No

Yes
Yes
Yes

Yes

No

No

No

Yes
No

No

No

No

Yes

No

Yes

Reason

</=Screening Level

</=Screening Level

>Screenlng Level

> Screening Level

>Screening Level

</=Screenlng Level

> Screening Level

>Screenmg Level

>Screenmg Level

^Screening Level

</=Screening Level

> Screening Level

> Screening Level

> Screening Level

> Screening Level

</=Screenlng Level

</=Screenlng Level

</=Screening Level

>Screening Level

EN

</=Screening Level

</=Screening Level

EN

>Screenmg Level

EN

>Screenmg Level

August 31, 2003

"•'vision 0



TABLE E-1

COMPARISON OF TCLP DATA TO GROUNDWATER STANDARDS

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONA
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Constituent

Nickel

Potassium

Zinc

CAS

7440-02-0

7440-09-7

7440-66-6

Units

ug/L

ug/L

ug/L

FOD
(a)

4 4 4

4 4 4

4 4 4

•/. FOD
(b)

100

100

100

Mean
Concentration

(c)

3 80E+02

9 08E+03

315E+03

Maximum
Detected

Concentration
(d)

1 30E+03

2 20E+04

1 10E+04

Essential
Nutrient?

No

Yes

No

Back; round
Concentration

le)

HA

HA

HA

Is Max
Concentration
> Background?

-

-

-

TCLP
Screening

Level (f)

1 OOE+02

NA

5 OOE+03

Is Max
Concentration
> Screening

Value?

Yes

-

Yes

COPC?
(g)

Yes

No

Yes

Reason

>Screenmg Level

EN

>Screening Level

August 31 2003
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TABLE E-1

COMPARISON OF TCLP DATA TO GROUNDWATER STANDARDS

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONA
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Constituent

Site S

VOCs

1.1,1-Trichloroelhane

1 ,1 .2,2-Tetrachloroethane

1 , 1 ,2-Tnchloroethane

1,1-Dichloroethane

1,2-Dichloroethene (total)

2-Butanone (MEK)

4-Methyl-2-pentanone (MIBK)

Acetone

Benzene

Chlorobenzene

Chloroform

Dichloromethane

Ethylbenzene

Methyl N-Butyl Ketone

Tetrachioroethene

Toluene

Trichloroethylene

Xylenes, Total

SVOCs

1 ,2-Dtchlorobenzene

1 ,3-Dlchtorobenzene

1 ,4-Dichlorobenzene

2.4,5-Trichlorophenol

2,4.6-Trichlorophenol

2,4-Dichlorophenol

2,4-Dimethylphenol

2-Chlorophenol

2-Memyl naphthalene

2-Methyl phenol

CAS

71-55-6

79-34-5

79-00-5

75-34-3

540-59-0

78-93-3

108 10-1

67-64-1

71-43-2

108-90-7

67-66-3

75-09-2

100-41-4

591-78-6

127-18-4

108-88-3

79-01-6

1330-20-7

95-50-1

541-73-1

108-46-7

95-95-4

88-06-2

120-83-2

105-67-9

95-57-8

91-57-6

95-48-7

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

2 2 2

2 2 2

1 1 2

1 2 2

1 2 2

2 2 2

2 2 2

2 2 2

2 2 2

1 2 2

1 1 2

2 2 2

2 2 2

2 2 2

2 2 2

2 2 2

2 2 2

2 2 2

1 2 2

1 1 2

1 2 2

1 1 2

1 2 2

1 2 2

2 2 2

1 2 2

2 2 2

2 2 2

V. FOD

(b)

100

100

100

50

50

100

100

100

100

50

100

100

100

100

100

100

100

100

50

100

50

100

50

50

100

50

100

100

Mean
Concentration

(c)

4 50E+02

1 22E+01

6 40E+00

7 50E+01

2 70E+02

2 95E+03

1 05E+04

1 60E+03

5 70E+01

8 60E+02

1 20E+01

2 45E+02

3 80E+03

3 50E+03

4 13E+02

2 85E+04

6 50E+02

2 05E+04

6 10E+01

7 20E+00

7 75E+01

7 40E+00

1 63E+02

2 08E+02

6 60E+01

315E+01

1 8QE+01

9 OOE+01

Maximum
Detected

Concentration
(d)

6 OOE+02

1 50E+01

6 40E+00

1 30E+02

5 OOE+02

4 70E+03

1 50E+04

1 80E+03

6 70E+01

1 70E+03

1 20E+01

4 70E+02

4 40E+03

5 40E+03

7 60E+02

4 10E+04

7 20E+02

2 30E+04

9 70E+01

7 20E+00

1 30E+02

7 40E+00

3 OOE+02

3 90E+02

6 80E+01

3 80E+01

2 20E+01

1 30E+02

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(•)

NA

NA

MA

MA

MA

MA

MA

MA

MA

MA

NA

MA

NA

MA

HA

HA

HA

HA

NA

NA

MA

MA

NA

MA

MA

MA

MA

MA

Is Max
Concentration
> Background?

-

•-

-

-

--

-

-

-

--

-

-

-

-

-

-

TCLP
Screening

Level (f)

2 OOE+02

5 50E 02

5 OOE+00

7 OOE+02

7 OOE+01

1 90E+03

1 60E+02

7 OOE+02

5 OOE+00

1 OOE+02

8 OOE+01

5 OOE+00

7 OOE+02

1 60E+02

5 OOE+00

1 OOE+03

5 OOE+00

1 OOE+04

6 OOE+02

6 OOE+02

7 50E+01

7 OOE+02

1 OOE+01

2 10E+01

1 40E+02

3 50E+01

1 40E+02

3 50E+02

Is Max
Concentration
> Screening

Value?

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

Yes

No

Yes

Yes

No

Yes

No

No

COPC?
(g)

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

Yes

No

Yes

Yes

No

Yes

No

No

Reason

>Screening Level

'Screening Level

>Screflning Level

</=Screenmg Level

>Screenlng Level

> Screening Level

>Screenmg Level

'Screening Level

'Screening Level

'Screening Level

</=Screemng Level

'Screening Level

'Screening Level

'Screening Level

'Screening Level

'Screening Level

'Screening Level

'Screening Level

</= Screening Level

</=Screenlng Level

'Screening Level

</=Screening Level

'Screening Level

'Screening Level

</=Screenmg Level

'Screening Level

</=Screenlng Level

</=Screenlng Level
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TABLE E-1

COMPARISON OF TCLP DATA TO GROUNDWATER STANDARDS

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONA
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Constituent

2-Nltroaniline

3-Methylphenol/4-Methytphenol

4-Chloroaniline

Benzyl Butyl Phthalate

bis(2-Ethylhexyl)phthalate

Dl-n-butytphthalate

Diethyl Phthalate

Dimethyl Phthalate

Isophorone

N-Nitrosodiphenylamlne

Naphthalene

Phenol

CAS

88-74-4

106-44-5

106-47-8

85-68-7

117-81-7

84-74-2

84-66-2

131-11-3

78-59-1

86-30-6

91-20-3

108-95-2

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 2

2 2 2

1 2 2

1 1 2

1 1 2

222

1 2 2

1 1 2

2 2 2

1 1 2

2 2 2

2 2 2

V. FOD
(b)

100

100

50

100

100

100

50

100

100

100

100

100

Mean
Concentration

(c)

8 20E+01

4 10E+02

2 95E+02

3 20E+00

7 OOE+00

4 65E+01

4 05E+01

1 70E+01

1 65E+03

1 30E+01

3 OOE+02

4 50E+02

Maximum
Detected

Concentration
(d)

8 20E+01

6 20E+02

5 40E+02

3 20E+00

7 OOE+00

740E+01

5 60E+01

1 70E+01

2 10E+03

1 30E+01

3 40E+02

7 10E+02

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(e)

NA

NA

NA

NA

NA

NA

MA

MA

HA

HA

HA

HA

Is Max
Concentration
> Background?

--

--

--

-

-

--

TCLP
Screening

Level (f)

1 OOE+00

3 50E+02

2 80E+01

1 40E+03

6 OOE+00

7 OOE+02

5 60E+03

3 60E+05

1 40E+03

3 20E+00

1 40E+02

1 OOE+02

Is Max
Concentration
> Screening

Value?

Yes

Yes

Yes

No

Yes

No

No

No

Yes

Yes

Yes

Yes

COPC?
(g)

Yes

Yes

Yes

No

Yes

No

No

No

Yes

Yes

Yes

Yes

Reason

'Screening Level

'Screening Level

'Screening Level

</=Screenlng Level

'Screening Level

</= Screening Level

</=Screening Level

</=Screenlng Level

'Screening Level

'Screening Level

'Screening Level

'Screening Level

Pesticide

alpha-BHC

alpha-Chlordane

beta-BHC

delta-BHC

Heptachlor

319-84-6

5103-71-9

319-85-7

319-86-8

76-44-8

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 2

1 1 2

2 2 2

1 1 2

1 1 2

100

100

100

100

100

5 80E-01

3 90E-01

1 03E+00

4 90E-01

3 30E-01

5 80E-01

3 90E-01

1 60E+00

4 90E-01

3 30E 01

No

No

No

No

No

HA

HA

HA

HA

HA

--

-

--

1 10E-01

2 OOE+00

2 OOE-01

2 OOE-01

4 OOE-01

Yes

No

Yes

Yes

No

Yes

No

Yes

Yes

No

'Screening Level

</=Screenlng Level

'Screening Level

'Screening Level

</=Screenlng Level

Herbicide

2,4,5-T

2,4-D

Pentachlorophenol

PCBs

Total PCBs

93-76-5

94-75-7

87-86-5

1336-36-T"

ug/L

ug/L

ug/L

1 2 2

1 2 2

1 2 2

50

50

50

1 93E+01

3 83E+01

9 13E+02

2 60E+01

6 40E+01

1 80E+03

No

No

No

HA

HA

HA

| 3 60E+02

7 OOE+01

I 1 OOE+00

No

No

Yes

No

No

Yes

</= Screening Level

</=Screemng Level

'Screening Level

ug/L 1 2 2 I 50 I 265E-01 I 280E01 No NA 5 OOE-01 I No I No </=Screening Level

Metals

Banum

Calcium

Chromium

Lead

Magnesium

Manganese

7440-39-3

7440-70-2

7440-47-3

7439-92-1

7439-95-4

7439 96-5

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

2 2 2

2 2 2

1 2 2

1 2 2

2 2 2

2 2 2

100

100

50

50

100

100

8 35E+02

1 90E+06

1 30E+02

1 05E+02

1 35E+04

1 20E+03

8 50E+02

2 60E+06

1 60E+02

1 10E+02

1 60E+04

1 30E+03

No

Yes

No

No

Yes

No

HA

HA

HA

HA

MA

NA

-

--

-

-

2 OOE+03

NA

1 OOE+02

7 50E+00

NA

1 50E+02

No

Yes

Yes

Yes

No

No

Yes

Yes

No

Yes

</=Screenmg Level

EN

'Screening Level

'Screening Level

EN

'Screening Level
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TABLE E-1

COMPARISON OF TCLP DATA TO GROUNDWATER STANDARDS

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONA
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Constituent

Nickel

Potassium

Zinc

CAS

7440-02-0

7440-09-7

7440-66-6

Units

ug/L

ug/L

ug/L

FOD

2 2 2

2 2 2

1 2 2

V. FOD
(b)

100

100

50

Mean
Concentration

(c)

615E+01

4 15E+03

4 05E+02

Maximum
Detected

Concentration

7 OOE+01

5 20E+03

7 10E+02

Essential
Nutrient?

No

Yes

No

Background
Concentration

(e)

MA

NA

MA

Is Max
Concentration
> Background?

-

TCLP
Screening

Level (f)

1 OOE+02

NA

5 OOE+03

Is Max
Concentration
> Screening

Value?

No

-

No

COPC?
(g)

No

No

No

Reason

</=Screenlng Level

EN

<7=Screenmg Level

August 31. 2003

islon 0



TABLE E-1
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HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS
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ENSR INTERNATIONA
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Constituent CAS Units
FOD

(a)

•/. FOD
(b)

Mean
Concentration

(c)

Maximum
Detected

Concentration
(d)

Essential
Nutrient?

Background
Concentration

(•)

Is Max
Concentration
> Background?

TCLP
Screening

Level (f)

Is Max
Concentration
> Screening

Value?
COPC?

(g) Reason

Notes

BKG - Background concentration
CAS - Chemical Abstracts Service
COPC - Constituent of potential concern
EN - Essential nutnent
FOD - Frequency of detection
NA - Not available
IEPA - Illinois Environmental Protection Agency
USEPA - United States Environmental Protection Agency
PCB - Polychlorinated Biphenyl
TCLP - Toxicity Characteristic Leaching Procedure, extracts were performed on the composite waste samples
SVOC • Semivolatile organic compound
TCDD-TEQ - 2,3,7,8-Tetrachiorodibenzo-p-dloxin Toxic Equivalent Concentration
VOC - Volatile Organic Compound
- Not applicable
(a) Frequency of Detection - Number of detected samples Number of samples used to calculate statistics Total number of samples
(b) Percent of detected samples out of samples used to calculate statistics Constituents detected In fewer than S percent of samples, orovlded 20 samples are available, will not be included as C
(c) The arithmetic mean concentration for a constituent for each medium/area combination after sample/duplicate pairs were averaged and high non-detected values were excluded (If one-half the detection limit was greater
than the maximum detected concentration, the non-detect was not used) A proxy concentration of half the detection limit was used for non detected results
(d) The maximum detected concentration for a constituent for each medium/area combination after sample/duplicate pairs were averaged and high non-detected values were excluded (If one-half the detection limit was
greater than the maximum detected concentration, the non-detect was not used) A proxy concentration of half the detection limit was used for non-detected results
(e) No background data are available for the TCLP samples
(0 TCLP screening levels were used according to the following hierarchy

Illinois Groundwater Quality Standards for Class I Potable Resource Groundwater 35 III Adm Code 620 410 February 2, 2002
USEPA, 2002 2002 Edition of the Drinking Water Standards and Health Advisones Office of Water EPA 822-R-02-038 Maximum Contaminant Levels Summer 20
IEPA, 2002 Tiered Approach to Corrective Action Objectives Appendix B, Table E Tier 1 Groundwater Remediation Objectives fur the Groundwater Component of the Groundwater Ingestion Route Class I values
February 5, 2002
USEPA, 2002 Region 9 Preliminary Remediation Goal (PRG) Table October 1, 2002 Value for Tap Water

(g) A constituent is Identified as a COPC if it is detected in greater than 5 percent of samples, provided 20 samples are available, if it i« not an essential nutnent, if the maximum detected concentration is greater than the
background concentration and if the maximum detected concentration is greater than the TCLP screening level

August 31 2003

Revision 0



TABLE E-2
COMPARISON OF SOIL SAMPLE DATA TO SOU.-TO-GROUNDWATER (SGW) STANDARDS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

ENSR International
Page 1 of 39

(Site
O North
O North

[O North
O North
O North
O North
O North
[O North
O North
O North
O North
O North
O North
O North
0 North
O North
0 North
O North
O North
O North
O North
O North
O North
O North
O North
O North
O North
O North
[O North
ONorth
O North
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth

Location
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOILO-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1

Medium
Surface
Surface
Surface
Surface

1 Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface

Sample
SOILO-1 -05
SOIL-O-1 -05
SOIL-O-1-0 5
SOIL-O-1-05
SOIL-O-1-0 5
SOIL-O-1-0 5
SOIL-O-1-0 5
SOIL-O-1-0 5
SOIL-O-1-0 5
SOIL-O-1-0 5
SOIL-O-1-0 5
SOIL-O-1-05
SOIL-O-1-0 5
SOIL-O-1-0 5
SOIL-O-1-0 5
SOIL-O-1-0 5
SOIL-O-1-0 5
SOIL-O-1-05
SOIL-O-1-05
SOIL-O-1-0 5
SOIL-O-1-0 5
SOIL-O-1-05
SOIL-O-1-0 5
SOIL-O-1-0 5
SOIL-O-1-0 5
SOIL-O-1-0 5
SOIL-O-1-0 5
SOIL-O-1-0 5
SOIL-O-1-0 5
SOIL-O-1-05
SOIL-O-1-0 5
SOIL-O-1-0 5
SOIL-O-1-0 5
SOIL-O-1-05
SOIL-O-1-0 5
SOIL-O-1-05
lSOlL-O-1-0 5
SOIL-O-1-05
SOIL-O-1-0 5
SOIL-O-1-0 5
SOIL-O-1-0 5
SOIL-O-1-05
SOIL-O-1-05
SOIL-O-1-0 5
SOIL-O-1-6FT
SOIL-O-1 -6FT
SOIL-0-1-6FT
SOIL-O-1 -6FT
SOIL-O-1-6FT
SOIL-O-1-6FT
SOIL-O-1-6FT
SOIL-O-1-6FT
SOIL-O-1 -6FT
SOIL-0-1-6FT
SOIL-O-1-6FT
SOIL-O-1-6Fr
SOIL-O-1-6FT
SOIL-0-1-6FT
SOIL-O-1-6FT
SOIL-O-1-6FT
SOIL-O-1 -6FT
SOIL-O-1-6FT
SOIL-O-1-6FT
SOIL-O-1-6FT
SOIL-O-1-6FT
SOIL-O-1-6FT
SOIL-O-1 -6FT
SOIL-O-1-6FT
SOIL-O-1-6FT
SOIL-O-1 -6FT
SOIL-O-1-6FT
SOIL-O-1-6FT
SOU.-O-1-6FT
SOIL-O-1-6FT
SOIL-O-1 -6FT
SOIL-O-1-6FT
SOIL-O-1-6FT

Category
Herbicide
i Herbicide
Herbicide
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pesticide
Pesticide
Semrvolatile
Semrvolatile
Semrvoiatile
Semrvolatile
Semrvolatile
Semrvolatile
Semtvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
herbicide
Herbicide
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Meta'
Pesticide
Pesticide
Pesticide
Pesticide
Pesticide
Pesbade
Pesticide
Pesbade
Pesbode

Constituent
Dictilorprop
MCPP
Pentachkxophenol
Aluminum
Antimony
Arsenic
Banum
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc
DieMnn
gamma-Chlordane
1 2-Dichlorobenzene
Benzo(a)antriracene
Benzo(a)pyrene
Benzo(bjfluoranthene
Benzo(g h i)perylene
bi$(2-Ethythexyl)phthalate
Chrysene
Fluoranthene
lndeno(1 2.3-cd)pyrene
Phenanthrene
Pyrene
Benzene
Carbon Disulfide
Chlorobenzene
Ethylbenzene
Tetrachloroethene
Toluene
Xytenes Total
2.4 5-T
24-D
Aluminum
Antimony
Arsenic
Banum
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
ran
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sdver
Sodium
Vanadium
Zinc
4 4'-DDE
4,4'-DDT
AJdm
alpha-BHC
beta-BHC
Dieldrm
Endosulfan II
Endosulfan Sulfate
Heptachlor

Result
(mg/kg)
0011
43
0061
5200
081
11
340
039
17
4900
16
59
270
11000
130
2300
420
43
28
720
29
96
19
940
00014
000033
0034
0041

0046
0089
0042
025
0067
0082
0032
0032
0078
059
018
58
44
0.29
087
80
77
20
1500
24
37
1200
014
86
7900
62
4 1
1500
8500
1200
950
1800
360
25
420
24
15
220
11
3900
33
58
45
1 5
21
50
96
24
99

J
J
J
J
J

J

J
J

J

J
J

J

J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J

J
J
J
J

J

J
J
J

J
J
J
J
J
J
j

J

Bkg
(mg/kg)
1 14E-01
360E+00
457E-03
1 38E+04
233E+00
1 24E+01
307E+02
902E-01
334E+00
974E+04
221E+01
940E+00
858E+01
233E+04
130E+02
1 23E+04J
ssaE+o?^
1 34E-01

L330E+01
3 01E+03
990E-01
156E+02

.389E+01
3906*02
1 13E-02
4 11E-02
NA
2 76fc-01
406E-01
366E-01
4 14E-01
353E-01
299E-01
450E-01
NA
3 31E-01
430E-01
NA
NA
NA
1 07E-03
8806-04
NA

L1 61E-03
NA
NA
786E+03
[1 21E+00
926E+OO
3 28E+02
6 28E-01
2 91E-01
24SE+O4
1 57E+01
914E+OO
1 35E+01
1 88E+04
1 33E+01
1 02E+04
450E+02
2 07E-02
2 35E+01
1 75E+03
NA
NA
1 25E+02
298E+01
588E+01
NA
1 04E-03
NA
NA
NA
NA
NA
NA
NA

SGWStnd
(mg/kg)
NA
NA
2 OOE-02
NA
5 OOE+00
2 50E+01
260E+02
1 1 0E+00
1 OOE+00
NA
2 10E+01
NA
3 30E+02
NA
NA
NA
NA
1 OOE-02
2 OOE+01
NA
240E-01
NA
980E+02
1 OOE+03
4 OOE-03
1 OOE+01
1 70E+01
200fc+00
8 OOE+00
5 OOE+00
4 20E+03
3 60E+03
160E+02
430E+03
1 40E+01
1.20E+04
4.20E+03
3 OOE-02
3.206+01
1 006+00
130E+01
6 OOE-02
1.20E+01
1.50E+02
1 tOE+01
150E+00
NA
5 OOE+00
2 50E+01
260E+02
1 1 0E+00
1 OOE+00
NA
2 10E+01
NA
330E+02
NA
NA
NA
NA
1 OOE-02
2 OOE+01
NA
130E+00
240E-01
NA
9806+02
1 OOE+03
540E+01
320E+01
5 OOE-01
500E-04
500E-04
4 OOE-03
1 80E+01
180E+01
2 30E+01

COPC'
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No
Yes
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
Yes
No
No
Yes
Yes
No
Yes
No
Yes
No
Yes
No
No
No
No
Yes
Yes
No
Yes
Yes
No
No
Yes
No
Yes
Yes
Yes
Yes
Yes
No
Yes
No

Reason
Screening Level NA
Screening Level NA
</=BKG
Screening Level NA
</=Screenmg Level
</=Screerung Level
>Screenmg Level
</=Screenmg Level
>Screening Level
EN
</=Screemng Level
Screening Level NA
</=Screenmg Level
EN
Screening Level NA
EN
Screening Level NA
>Screerung Level
</=BKG
EN
>Screemng Level
EN
«V=Screentng Level
</*Screenmg Level
</=Screenmg Level
</=Screening Level
<y=Screer»ng Level
</=s>creening Level
</=Screening Level
</=Screening Level
</=Screening Level
<y=Screening Level
</=Screentng Level
«/=Screening Level
</=Screenmg Level
</=Screer»ng Level
</=Screemng Level
>Screening Level
«/=Screening Level
>Screemng Level
</=Screemng Level
•c/=BKG
</=Screentng Level
</=Screening Level
</=Screening Level
>Screenmg Level
Screening Level NA
•̂ Screening Level
>Screenmg Level
>Screenmg Level
</=Screemng Level
>Screerung Level
EN
>Soreening Level
Screening Level NA
>Screemng, Level
EN
Screening Level NA
EN
Screening Level NA
> Screening Level
>Screenmg Level
EN
>ScrBenangJ.evel
> Screening Level
EN
</=Screenmg Level
>Screen,n9j.evel
•c/=Screenirig Level
> Screening Level
> Screening Level
>Screening Level
>ScreemngL Level
>Screening Level
</=ScreenmgJ.evel
>Screenrig Level
</=Screer«ng Level

J \\Sauget Area 2\SGW Evaluation
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TABLE E 2
COMPARISON OF SOIL SAMPLE DATA TO SOIL-TO-GROUNDWATER (SGW) STANDARDS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET ILLINOIS

ENSR International
Page 2 of 39

'Site Location Medium
ONorth
lo North
ONorth

I ONorth

SOIL-O-1 i Subsurface
SOIL-O-1
SOIL-O-1
SOIL-O-1

O North | SOIL-O-1
lo North
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth

SOIL-O-1
SOIL-O-1
SOIL-O 1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O 1
SOIL-O-1
SOIL-O 1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1
SOIL-O-1

O North lSQIL-O-1
0 North lSOIL-O-1
O North iSOIL-O 1
0 North I SOIL-O-1
O North [SOIL-O 1
ONorth
ONorth

SOIL-O-1
SOIL-O-1 j

O North | SOIL-O-1
O
O
0
O
0
0
0
O
O
O
O
O
O
O
0
0
0
O
0
O
0
O
0
o
o
0
o
0

SOIL-O 2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O 2
SOiL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOILO-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2

O JSOIL-O-2
O ISOIL-O-2
O I SOIL-O-2
0 SOIL-O-2
O | SOIL-O-2
O SOIL-O-2

Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface

0 JSOIL-O-2 [Surface

Sample j Category [Constituent
SOIL-O-1 -6FT
SOIL-O-1-6FT
SOIL-O-1 -6FT
SOIL-O-1-6FT
SOIL-O-1-6FT
SOIL-O-1-6FT
SOIL-O- 1-6FT
SOIL-O-1-6FT
SOIL-O-1-6FT
SOIL-O-1 -6FT
SOIL-O-1-6FT
SOIL-O-1 -6FT
SOIL-O-1-6FT
SOIL-O-1-6FT
SOIL-O-1-6FT
SOIL-O-1-6FT
SOIL-O-1 -6FT
SOIL-O-1-6FT
SOIL-O-1 -6FT
SOIL-O-1-6FT
SOIL-O-1-6FT
SOIL-O-1-6FT
£OIL-O-1-6FT
SOIL-O-1-6FT
SOIL-O-1-6FT
SOIL-O-1 -6FT
SOIL-O-1 -6FT
SOIL-O-1-6FT
SOIL-O-1 -6FT
SOIL-O-1-6FT
SOIL-O-1-6FT
SOIL-O-1-6FT
SOIL-O-1 -6FT
SOIL-O-1-6FT
SOIL-O-1-6FT
SOIL-O-1 -6FT

Semrvolatile J1 2 4-Tnchlorobenzene
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Senwolatde
Semrvolatile
Semrvolatile
Semrvolatile
Serrovolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
SemrvolaMe
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile

SOIL-O-1-6FT (Volatile
SOIL-O-1 -6FT
SOIL-O- 1-6FT
SOIL-O-1-6FT
SOIL-O- 1-6FT
SOIL-O-1-6FT
SOIL-O-2 -0 5

Volatile
Volatile
Volatile
Volatile
Volatile
Herbicide

SOIL-O-2-0 5 I Herbicide
SOIL-O-2-0 5 (Herbicide
SOIL-O-2-0 5
SOIL-O-2-0 5
SOIL-O-2-0 5
SOIL-O-2-0 5
SOIL-O-2-0 5
SOIL-O-2-0 5
SOIL-O-2-0 5
SOIL-O-2-0 5
SOIL-O-2-0 5
SOIL-O-2-0 5
SOIL-O-2-0 5
SOIL-O-2-0 5
SOIL-O-2-0 5
SOIL-O-2-0 5
SOIL-O-2-0 5

Herbicide
Herbicide
Herbicide
Metal
Metal
Metal
Metal
Metal

1 2-Dichlorobenzene
1 3-Dtchlorobenzene
1 4-Dtchtonobenzene
2 4 5-Tnchlorophenol
2 4 6-TncMorophenol
2 4-Dichlorophenol
2-Chlorophenol
2-Methytnaohmalene
2-Methylphenol

Result
(mg*g)
290
520
12
120
81
61
33
62
200
4

2-Nitroaruline 1 62
2-Nitrophenol
3-Methylphenol/4-Methylphenol
4-Nrtro aniline
Acenaphthene
Anthracene
Benzo(a)anthracene

12
14
1000
12
10
36

Benzo(a)pyrene 8 5
Benzo(b)rluoranthene Jl2
Benzo(g h i)perytene
Benzo(k)ftuoramhene
Benzyl Butyl Phthalate
bis(2-Chloroethy1)etrief
bis(2-£lhylhexyi)phthalate
Carbazole
Chrysene

47
38
38
21
82
49
69

Dibenzo(a hjanthracene 4 6
Dt-n-octylphthalate 134
Fluoranthene
Fluorene
Hexachlorobenzene
Naphthalene
Nitrobenzene
Phenanthrene
Phenol

13
20
45
41
11
93
22

J

J

J

J
J
J
J
J
J
J

J
J
J
J

J
J
J

Bkg
(mg/kg)
NA
NA
NA
NA
NA
NA
NA
NA

SGW Stnd
(mg/kg) I COPC' Reason
5 OOE+00 I Yes >Screenmg Level
1 70E+01
2 OOE+00
2 OOE+00
2 70E+02
2 OOE-01
480E-01
150E+00

NA I120E+01
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
640E-02
NA
NA

1 50E+01
NA
NA

Yes >Soreening Level
Yes
Yes

>Screening Level
>Screemng Level

No .̂ /-Screening, Level
Yes >Screer«ng Level
Yes >Screenmg Level
Yes >Screenng Level
Yes >Screemng Level
No <J=Screenrng Level
No I Screening Level NA
No

1 50E+01 |No
Screening Level NA
•̂ Screening Level

NA I No Screening Level NA
5 70E+02
120E+04
2 OOE+00
8 OOE+00
5 OOE+00
420E+03
490E+01
930E+02
400E-04
360E+03
6 OOE-01

No
No
Yes
Yes
Yes
No
No
No
Yes

</=Screening Level
<=Screenmot Level
> Screening Level
>Screemng Level
>Soreening Level
</=Screenmg Level
</=Screemng Level
</=Screenmg Level
>Saeenmg Level

No |</=Screening Level
Yes '>Screening Level

1 60E+02 I No
J |NA |2 OOE+00 (Yes
J INA 11 OOE+04
J
J
J

J
J

NA
NA
NA
NA
NA
NA

INA
Pyrene 120 JNA
Benzene 61
Chlorobenzene
Orehloromethane
Ethylbenzene
Toluene
Xytenes Total
24-D
24-DB
Dicamba
Drchlorprop
MCPP
Pentachlorophenol
Aluminum
Antimony
Arsenic
Banum
Beryllium

Metal 'Cadmium
Metal
Metal
Metal
Metal
Metal
Metal

SOIL-O-2-0 5 Metal
SOIL-O-2-0 5 I Metal
SOIL-O-2-0 5
SOIL-O-2-0 5

Metal
Metal

SOIL-O-2-0 S .Metal
SOIL-O-2-0 5
SOIL-O-2-0 5
SOIL-O-2-0 5
SOIL-O-2-0 5
SOIL-O-2-0 5
SOIL-O-2-0 5
SOIL-O-2-0 5
SOIL-O-2-0 5
SOIL-O-2-0 5
SOIL-O-2-0 5
SOIL-O-2-0 5

Metal
Metal
Metal
Pesticide
Pesticide
Pesticide
Semrvolatile
Semrvolatile
Semrvolatile
Volatile
Volatile

SOIL-O-2-0 5 Volatile

Calcium
Chromium
Cobalt j
Cooper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc
44-DDT
Endrin Aldehyde
Methoxycnlor
Benzo(b)fluorantriene
t>s(2-Ethylr>exyl)prithalate
Dibenzo(a h)anthracene
Ethylbenzene
Tetrachloroethene
Tnctitaroethylene

480 r
87
760
90
3800
0031
0013
00024
0037
12
0023
7400
074
51
100
046
054
26000

J
J
J
J
J
J
J
J

J

J

13
66
26
15000
14
8500
530
0049

J

j
J

18
850 J
110
28
70

J
J
J

000081 |j
00034
000088
014
0023
0078
000038
0001

J
J
J
J
j
J
J

000058 |J

NA
NA
630E-03
837E-04
NA
1 50E-03
996E-03
NA
NA
1 14E-01
360E+00
457E-03
1 38E+04
233E+00
1 24E+01
3 07E+02
902E-01
334E+00
974E+04
2 21 E+01
940E+00
858E+01
233E+04
1 30E+02
1 23E+04
552E+02
1 34E-01
330E+01
301E+03
1 58E+02
389E+01
390E+02
404E-02
S88E-03
560E-03
366E-01
353E-01
120E-01
1 07E-03
880E-04
NA

4 30E+03
560E+02
2 OOE+00
1.20E+01
1 OOE-01

<.=Screenmg Level
>Screening Level

No |</=Screening Level
No </=Screer»ng Level
No
Yes
Yes
Yes

1 20E+04 JNo
1 OOE+02
4.20E+03
3 OOE-02
1 OOE+00
2 OOE-02
130E+01
1 20E+01
1 50E+02
1 50E+00
150E+00
NA
NA
NA
2 OOE-02
NA
5 OOE +00
2 50E+01
260E+02
1 10E+00
1 OOE+00
NA
210E+01
NA
330E+02
NA
NA
NA
NA
1 OOE-02
2 OOE+01
NA
NA
980E+02

No
No
Yes
Yes
Yes
No
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No j
No
No
No
No
No
No
No
No
No
,No
No
No

1 OOE+03 (No
3.20E+01
1 OOE+00
160E+02
5 OOE+00
360E+03
2 OOE+00
130E+01

No
No
No
No
No
No
No

6 OOE-02 I No

</=Screenmg Level
>Screenmg Level
>Screenmg Level
>Screening Level
</=Scrsening Level
</=Screemng Level
</=Screenrng Level
>Screening Level
>Screening Level
> Screening Level
</=BKG
>Screenmg Level j
>Screening Level
</=Screenmg Level
</=Screenmg Level
Screening Level NA
Screening Level NA
Screening Level NA
^=BKG
Screening Level NA
</=Screerung Level
</=Screenmg Level
</=Screening Level
</=Screenmg Level
</=Screening Level
EN
</=Screer»ng Level
Screening Level NA
</=Screerung Level
EN
Screening Level NA
EN
Screening Level NA
</=BKG
</=Screerang Level
EN
EN
</=Screenmg Level
</=Screerung Level
</=Screemng Level
</=Screening Level
«^=Screemng Level
<=Screening, Level
</=Screer»ng Level
</=Screer«ng Level
</=Screening Level
</=Screenmg Level

6 OOE-02 JNo </=Screer»ng Level
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TABLE E-2
COMPARISON OF SOIL SAMPLE DATA TO SOIL-TO-GROUNDWATER (SGW) STANDARDS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

ENSR International
Page 3 of 39

Site

O
0
O
0

1°
'O
o
0
o
o
lo
o
o
o
o
o
o
0
o
o
o
o
o
1°

Location

SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2

JO (SOIL-O-2
o
0
o
0
o
o
o
o
o

SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2
SOIL-O-2

0 1 SOIL-O-2
O
o
o
0
0
o
o
o
0
0
o
0
0
0
o
0
o
o
o
o
o
o
o
o
o
o
0
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

SOIL-O-2
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOJL-0-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SCML-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3

Medium

Surface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface

SOIL-O-3 (Surface

Sample
SOIL-O-2-0 5
SOIL-O-2-6FT
SOIL-O-2-6FT
SOIL-O-2-6FT
SOIL-O-2-6FT
SOIL-O-2-6FT
SOIL-O-2-6FT
SOIL-O-2-6FT
SOIL-O-2-6FT
SOIL-O-2-6FT
SOIL-O-2-6FT
SOIL-O-2-6FT
SOIL-O-2-«FT
SOIL-O-2-6FT
SOIL-O-2-6FT
SOIL-O-2-6FT
SOIL-O-2-6FT
SOIL-O-2-6FT
SOIL-O-2-6FT
SOIL-O-2-«FT
SOIL-O-2-6FT
SOIL-O-2-6FT
SOIL-O-2-6FT
SOIL-O-2-6FT
SOIL-O-2-6FT
SOIL-O-2-6FT
SOIL-O-2-6FT
SOIL-O-2-6FT
SOIL-O-2-6FT j
SOIL-O-2-6FT
SOIL-O-2-6FT
SOIL-O-2-6FT
SOIL-O-2-6FT
SOIL-O-2-6FT
SOIL-O-2-6FT
SOIL-0-2-6FT
SOIL-O-3-0 5
SOIL-O-3-05
SOIL-O-3-0 5
SOIL-O-3-0 5
SOIL-O-3-0 5
SOIL-O-3-05
SOIL-O-3-0 5
SOIL-O-3-0 5
SOIL-O-3-0 5
SOIL-O-3-0 5
SOIL-O-3-05
SOIL-O-3-0 5
SOIL-O-3-0 5
SOIL-O-3-0 5
SOIL-O-3-05
SOIL-O-3-Q 5
SOIL-O-3-0 5
SOIL-O-3-05
SOIL-O-3-0 5
SOIL-O-3-0 5
SOIL-O-3-0 5
SOIL-O-3-0 5
SOIL-O-3-05
SOIL-O-3-05
SOIL-O-3-0 5
SOIL-O-3-05
SOIL-O-3-0 S
SOIL-O-3-0 5
SOIL-O-3-0 5
SOIL-O-3-05
SOIL-O-3-05
SOIL-O-3-0 5
SOIL-O-3-05
SOIL-O-3-0 5
SOIL-O-3-05
SOIL-O-3-05
SOIL-O-3-05
SOIL-O-3-05
SOIL-O-3-05
SOIL-O-3-0 5

SOIL-O-3 jsurface |SOIL-O-3-05

Category

Volatile
Herbicide
Herbicide
Herbicide
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pestiode
Pesticide
Pesticide

Constituent

Xylenes Total
2.4.5-T
2,4-D
MCPP
Aluminum
Arsenic
Banum
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Vanadium
Zinc
4.4' -DDT
deHa-BHC
DieWnn

Pesticide gamma-BHC (Lindane)
Pesticide
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Herbicide
Herbicide
Herbicide
Herbicide
Herbicide
Hertxade
Metal
Metal

Heptachlor
1,1 1-Tnchloroethane
2-Butanone (MEK)
Acetone
Benzene
Cnkxobenzene
[Chloroform
Ethylbenzene
Toluene

Result
ijmg/kql

00013
0044
04
38
9300
55
100
065
069
4100
17

J

Bkg
(mg/kg)

1 61E-03
J NA

J
NA
NA
7 86E+03
926E+00
328E+02
6 2BE-01
291E-01
248E+04
157E+01

10 9 14E+00
15
17000

]1 35E+01
188E+04

12 [1 33E+01
3300
730 I
022
21

J

102E+04
450E+02
207E-02

U 2 35E+01
760 (J
28
48
00067
0013
0005
0018
[00073
cfooes
00058 j
0018

J
J
J
J
J

1 75E+03
298E+01
588E+01
1 04E-03
NA ^
NA
NA
NA

J INA
J INA
j INA

06
0065
0003
0059
0042

Xylenes Total 10.22
2,4 5-T
24-D
24-DB
Dtchlorprop
MCPP
Pentachlorophenol
Aluminum
Arsenic

Metal 1 Banum
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pesticide
Pesticide
Pesticide
Pesticide
Pesticide
Pesdode
Pesticide
Pesticide
Pesbade
Pestade
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile

Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
23nc
44'-DDD
4,4'-DDT
alDha-Chtordane
Dteldnn
Endosulfan II
Endosulfan Sulfate
Endnn Ketone
samma-8HC|Lindane)
gamma-Chtorxiane
Heptachlor
1 ,2-Otcrtorobenzene
2,4-Ochlorophenol
2-Nrtroamline
Benzo(a)anthracene
Benzo(b)fluoranthene

Semrvolatile 'Benzo(g h.i)perytene

0017

005
0019

001
11
2
8600
63
130
054
1 7
6600
15
69
40
16000
20
4100

490
29
18
860
85
28
130
0086
0.23

00094
018
0011

017
0022
0032
018
0016

0036
0035
0053
0063
0098
12

j

j
j
j
j
j

NA
NA
NA
637E-04
NA
1 50E-03
NA
996E-03
NA
1 14E-01
360E+00
457E-03

J 1 38E+04

J

J

J

J
J

J
J
J
J
J
J
J
J
J
J
J
J

J
J
J
J
J
J

1 24E+01
3 07E+02
902E-01
334E+00
974E+04
221E+01
9406+00
8 58E+01
233E+04
1 30E+02
123E+04
552E+02
1 34E-01
330E+01
3 01E+03
158E+02
389E+01
3906+02
704E-03
404E-02
6 15E-03
1 13E-02
1 16E-03
1 81E-03
NA
NA
411E-02
3 12E-02
NA
NA
NA
2 76E-01
366E-01
4 14E-01

SGWStnd
(mg/kg)

1 50E+02
1 10E+01
150E+00
NA
NA
2.50E+01
260E+02
1 10E+00
1 OOE+00
NA
2 10E+01
NA
330E+02
NA
NA
NA
NA
1 OOE-02
2 OOE+01
NA
980E+02
1 OOE+03
3.20E+01
500E-04
4 OOE-03
9 OOE-03
2 30E+01
2 OOE+00
NA
1 60E+01
3 OOE-02
1 OOE+00
6 OOE-01
1 30E+01
1 20E+01
1 50E+02
1 10E+01
150E+00
150E+00
NA
NA
2 OOE-02
NA
2 50E+01
260E+02
1 1 0E+00
1 OOE+00
NA
2 10E+01
NA
330E+02
NA
NA
NA

COPC'
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
Yes
Yes
Yes
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

NA (No
1 OOE-02
2 OOE+01
NA
NA
980E+02
1 OOE+03
160E+01
320E+01
1 OOE+01
4 OOE-03
180E+01
180E+01
1 OOE+00
9 OOE-03
1 OOE+01
230E+01
1 70E+01
480E-01
NA
2 OOE+00
5 OOE+00
4 20E+03

Yes
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No

Reason
</=Screening Level
</=Screenmg Level
</=Screenina Level
Screening Level NA
Screening Level NA
</=Screening Level
</=Screening Level
</=Screenmg Level
</=Screening Level
EN
</=Screerang Level
Screening Level NA
</=ScreeninjLevel
EN
Screening Level NA
EN
Screening Level NA
>Screenmg Level
</=BKG
EN
</=Screenmg LeveP
</=Scrsjemng Level
</=Screening Level
>Screening Level
>Screenang Level
>Screenmg Level
</=Screernng Level
</=Screenmg Level
Screening Level NA
</=Screening Level
>Screening Level
</=Screening Level
</=Screenang Level
</=Screemng Level
</=Screenmg Level
</=Screenmg Level
</=Screerung Level
</=Screenmg Level
</=Screerung Level
Screening Level NA
Screening Level NA
</=BKG
Screening Level NA
</=Screening Level
</=Screenmg Level
</=Screening Level
</=BKG
EN
</=Screening Level
Screening Level NA
</=Screening Level
EN
Screening Level NA
EN
Screening Level NA
>Screenin£Level
</=Screening Level
EN
EN
</=Screening Level
</=Scr6enrng Level
</=Screening Level
</-Screenmg Level
</=Screer»ng Level
</=BKG
</=ScreenirrO. Level
</=ScreeningJ.evel
</=Screenmg Level
>Screenmg Level
</=Screening Level
</=Screening Level
</=Screening Level
</=Screer»ng Level
Screening Level NA
</=Screering Level

No i</=Screer«ng Level
No |</=Screening Level
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TABLE E-2
COMPARISON OF SOIL SAMPLE DATA TO SOIL-TO-GROUNDWATER (SGW) STANDARDS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

ENSR International
Page 4 of 39

ISite
O
10
0

|
Location i Medium Sample
SOIL-O-3 | Surface JsOIL-O-3-05
SOIL-O-3
SOIL-O-3

|0 ISOIL-O-3
0 JSOIL-O-3
O
O
0
0
O
0
O
O
o
o
0
0
0
o
o
o
0
0
0
0
o
0
o
0
0 j
0
0
o
0
0
0
o
0
0
o
0
o
0
0
0
0
o
0
0
0
0
o
0
0
6
0
o
o
0
0
0

SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
LSOIL-0-3
SOIL-O-3

O ISOIL-O-3
O j SOIL-O-3
0
0
o
o
O j
0
0
o
o
0
0
0
0

SOIL-O-3
SOtL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SCHL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3

0 ISOIL-O-3

Surface | SOIL-O-3^ 5
Surface ,SOIL-O-305
Surface SOIL-O-3-0 5
Surface iSOIL-O-3-0 5
Surface ISOIL-O-3-0 5
Surface iSOIL-O-3-0 5
Surface
Surface
Surface
Surface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface j
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
[Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface

SOIL-O-3-0 5

Category
Semrvolatile
SemrvolaMe
Senmvolatle
Semrvolatile
SemrvolaUe
Semrvolatile
Semrvolatile
Semivolatile

SOIL-O-3-0 5 ! Semrvo.aMe
SOIL-O-3-0 5
SOIL-O-3-0 5
SOIL-O-3-6FT
SOIL-O-3-6FT

Volatile
Volatile
Herbicide
Hertxade

SOIL-O-3-6FT Metal
SOIL-O-3-6FT 1 Metal
SOIL-O-3-6FT
SOIL-O-3-6FT
SOIL-O-3-6FT
SOIL-O- 3-6FT
SOIL-O-3-6FT
SOIL-O- 3-6FT
SOIL-O-3-6FT
SOIL-O-3-6FT
SOIL-O-3-6FT
SOIL-O-3-6FT
SOIL-O- 3-6FT
SOIL-O-3-6FT
SOIL-O- 3-6FT

Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal

Constituent
Benzo(k)ftuoranthene
Benzyl Butyl Phthalate
bis(2-Ethylhexyi) phthalate
Chrysene
Dibenzo(a.h)anthracene
Dt-n-butytphthalate
Hexacnlorobenzene
Phenanthrene
Pyrene
2-Butanone (MEK)
Acetone
24.5-T
24-D
Aluminum
Arsenic
Banum
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Result
(mg/kg)
01
0035
0062
02
013
0049
011
004
013
0017
013
31
42

J
J
J
J
J
J
J
J
J
J

J
J

10000
86
130
074
24
6100
24
7
35
20000

Lead 22
Magnesium (3700
Manganese 460
Mercury
Nickel

SOIL-O-3-6FT i Metal 'Potassium
SOIL-O-3-6FT
SOIL-0-3-6FT
SOIL-O-3-6FT
SOIL-O-3-6FT
SOIL-O-3-6FT
SOIL-O-3-6FT
SOIL-O-3-6FT
SOIL-O-3-6FT
SOIL-O-3-6FT
SOIL-O-3-SFT
SOIL-O-3-6FT
SOIL-O-3-6FT
SOIL-O-3^FT
SOIL-O-3-6FT
SOIL-O-3-6FT
SOIL-O-3<FT
SOIL-O-3-6FT
SOIL-O-3-6FT
SOIL-O-3-6FT
SOIL-O-3-6FT
SOIL-O-3-6FT
SOIL-O-3-6FT
SOIL-O-3-6FT
SOIL-O-3-6FT
SOIL-O-3-6FT
SOIL-O-3-6FT
SOIL-0-3-6FT
SOIL-0-3-6FT
SOIL-O-3-6FT
SOIL-O-3-6FT
SOIL-O-3-6FT
SOIL-O-3-6FT
SOIL-O- 3-6FT
SOIL-O-3-6FT
SOIL-O-3-6FT
SOIL-0-3-6FT
SOIL-O-3-6FT
SOIL-O-3-6FT
SOIL-O-3-6FT-DUP
SOIL-O-3-6FT-DUP
SOIL-O-3-6FT-DUP
SOIL-O-3-6FT-DUP
SOIL-O-3-6FT-DUP
SOIL-O-3-6FT-DUP
SOIL-O-3-6FT-DUP
SOIL-O-3-6FT-OUP
SOIL-O-3-6FT-DUP

Metal
Metal
Metal
Pesticide
Pesbade
Pestiade

Sodium
Vanadium
Zinc

20 J
22 U
1000 J
200
31
150

4 4-ODT 5 3
beta-BHC 117
delta-BHC 5 3

Pestiode Dieldrm 68
Pestiade | Endnn Aldehyde '16
Pestiade gamma-BHC (Lindane)
Pesticide
Pestiade
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semivolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Volatile
Volatile
Volallle
Volallle
Volatile
Volatile
Volatile
Volatile
Volatile
Herbicide
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal

SOIL-O-3-6FT-OUP Metal

Heptachlor
48

J
J
j
J

J
J

53 |J
Heptachlor Epoxide ,064 U
1 2.4-Tnchlorobenzene 131 JJ
1 2-Dichlorobenzene 130 !j
1 3-DicNorobenzene Is2
1 4-DicNorobenzene 79
2 4.6-Tnchlorophenol 1 6 9
2 4-Dichlorophenol 10
2-Chkxophenol
2-Methytnaphthalene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)ftuoranthene
Benzo(g.h.i)perylene
Chrysene
Fluoranthene

96
25
14
66
91
6 1
31
44

Naphthalene |7 7
Phenanthrene [21
Phenol
Pyrene
1,1 1-Tnchloroethane
2-Butanone (MEK1
4-Methy)-2-pentanone (MIBK)
Acetone
Chlorobenzene
Chloroform
Ethylbenzene
Toluene
Xylenes Total
2,4-D
Aluminum
Arsenic
Banum
Beryiium
Cadmium
Calcium
Chromium
Cobalt

79 n

28
00063
003
039
1 8
0.2
00066
02
0068 _,
076

J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J

J
J
J

J
J

12 |J
7000
6
240
051
033 |J
12000
11
61

Copper 14 |

Bkg
(mg/kg)
283E-01
NA
353E-01
299E-01
1.20E-01
NA
NA
3 31E-01
430E-01
NA
NA
NA
NA
786E+03
926E+00
3 28E+02
6.28E-01
2 91E-01
248E+04
1 57E+01
914E+00
1 35E+01
188E+04
1 33E+01
1 02E+04
4 50E+02
2 07E-02
235E+01
1 75E+03
1 25E+02
2 98E+01
588E+01
104E-03
NA
NA
NA
NA
NA
NA
640E-04

SGWStnd
(mg/kg)
4 90E+01
930E+02
3 60E+03
160E+02
2 OOE+00
2 30E+03
2 OOE+00
120E+04
4 20E+03
NA
1 60E+01
1 10E+01
1 50E+00
NA
2 50E+01
260E+02
1 10E+00
1 OOE+00
NA
2 10E+01
NA
330E+02
NA
NA
NA
NA
1 OOE-02
2 OOE+01
NA
NA
9 80E+02
1 OOE+03
3 20E+01
500E-04
500E-04
4 OOE-03
1 OOE+00
9 OOE-03
230E+01
7 OOE-01

NA 1 5 OOE+00
NA !170E+01
NA
NA
NA
NA

2 OOE+00
2 OOE+00
2 OOE-01
4 80E-01

NA '150E+00
NA (120E+01
NA 12 OOE+00
NA
NA
NA
NA
NA

8 OOE+00
5 OOE+00
420E+03
1 60E+02
430E+03

NA 11.20E+01
NA
NA

120E+04
1 OOE+02

NA I420E+03
NA |2 OOE+00
NA
2 OOE-03
NA
NA
NA
837E-04
NA
1 50E-03
NA
7 86E+03
926E+00
3 28E+02
6 28E-01
2 91E-01
248E+04
157E+01
9 14E+00

NA
NA
160E+01
1 OOE+00
6 OOE-01
1 30E+01
1.20E+01
150E+02
150E+00
NA
2 50E+01
260E+02
1 1 0E+00
1 OOE+00
NA
2 10E+01
NA

COPC'
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
Yes
No

Reason
</=Screenmg Level
</=Screemng Level
</=Screening Level
</=Screenmg Level
</=Screening Level
</=Screenmg Level
</-Sareenng^ Level
</=Screervng Level
</=Screer»ri£ Level
Screening Level NA
•y-Scrsemng Level
<r=So»ening Level
>Screening Level
Screening Level NA
</=Screening Level
</=Screemng Level
«/=Screening Level
> Screening Level
EN

Yes i>Screening Level
No
No
No
No
No
No
Yes
No

Screening Level NA
</=Screenmg Level
EN
Screening Level NA
EN
Screening Level NA
>Screenmg Level
</=BKG

No IEN
No IEN
No
No
No
Yes
Yes
Yes
Yes
Yes

</=Screemng Level
<y=Screer»r>g Level
</=Screenmg Level
>Screer»ng Level
>Screentng Level
>Screentng Level
>Screenmg Level
> Screening Level

No l</=Screening Level
No |</=Screening Level
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No

1 35E+01 [3 30E+02 [No

>Screenng Level
>Screemng Level
^Screening Level
>Screenmg Level
> Screening Level
>Screenmg Level
>Screenng Level
>Screenmg Level
>Screemng Level
> Screening Level
>Screening Level
</=Screening Level
</=Screemng Level
</=Screenmg Level
</=Screer«ngJ.evel
</=Screersng Level
<=Scre«ning^Level
</=Screening Level
</=Screenm£ Level
Screening Level NA
Screening Level NA
</=Scre«ning Level
</=Screenang Level
</=Screenmg Level
</=Screenarvg Level
</=Screenmg Level
</=Screemng Level
>Screenang Level
Screening Level NA
<r=Screenmg Level
<=Screenang Level
</=Screening Level
</=Screening Level
EN i
</=Screenmg Level
Screening Level NA
</=Screemng Level ,

August 31 200
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TABLE E-2
COMPARISON OF SOIL SAMPLE DATA TO SOtL-TO-GROUNDWATER (SGW) STANDARDS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

ENSR International
Page 5 of 39

Site
O
0
O
0
O
0
'o
jo
lo
o
0
o
o
0
o
0

Location
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3

rSOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3

0 , SOIL-O-3
O jSplL-0-3
O SOIL-O-3
O
0
0
O
O

SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3

0 | SOIL-O-3
O SOIL-O-3

Medium
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface

'O SOIL-O-3 1 Subsurface
lO | SOIL-O-3
O SOIL-O-3
O
O

SOIL-O-3
SOIL-O-3

0 ^ SOIL-O-3
O
o
d
0
P
p
p

SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-O-3
SOIL-P-1
SOIL-P-1
SOIL-P-1

P I SOIL-P-1
P
P

SOIL-P-1
SOIL-P-1

P SOIL-P-1
P lSQIL-P-1
P
P
P
p
p
P
P

P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P

SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SCHL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1

Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface

SOIL-P-1 [Surface

Sample
SOIL-O-3-6FT-DUP
SOIL-O-3-6FT-DUP
SOIL-O-3-6FT-DUP
SOIL-O-3-6FT-OUP
SOIL-O-3-6FT-OUP
SOIL-O-3-6FT-DUP
SOIL-O-3-6FT-DUP
SOIL-O-3-6FT-DUP
SOIL-O-3-6FT-OUP
SOIL-O-3-6FT-OUP
SOIL-O-3-6FT-DUP
SOIL-O-3-6FT-DUP
SOIL-O-3-6FT-DUP
SOIL-O-3-6FT-OUP
SOIL-O-3-6FT-OUP
SOIL-O-3-6FT-DUP
SOIL-O-3-6FT-OUP
SOIL-O-3-6FT-DUP
SOIL-O-3-6FT-OUP
SOIL-O-S^FT-OUP
SOIL-O-3-6FT-OUP
SOIL-O-3-6FT-DUP
SOIL-O-3-6FT-DUP
SOIL-O-3-6FT-OUP
SOIL-O-3-6FT-DUP
SOIL-O-3-6FT-OUP
SOIL-O-3-6FT-OUP
SOIL-O-3-6FT-DUP
SOIL-O-3-6FT-DUP
soiL-o-3-err-oup
SOIL-O-3-6FT-DUP
SOIL-O-3-6FT-OUP
SOIL-O-3-6FT-DUP
SOIL-O-3-6FT-OUP
SOIL-O-3-6FT-OUP
SO.L-O-3-6FT-DUP
SOIL-P-1 -05
SOIL-P-1-0 5
SOIL-P-1 -05
SOIL-P-1-0 5
SOIL-P-1-0 5
SOIL-P-1 -05
SOIL-P-1-0 5
SOIL-P-1-0 5
SOIL-P-1-0 5
SOIL-P-1-0 5
SOIL-P-1 -05
SOIL-P-1-0 5
SOIL-P-1-0 5
SOIL-P-1-0 5
SOIL-P-1-0 5
SOIL-P-1 -05
SOIL-P-1-0 5
SOIL-P-1-0 5
SOIL-P-1-0 5
SOIL-P-1-0 5
SOIL-P-1 -05
SOIL-P-1 -05
SOIL-P-1-0 5
SOIL-P-1-0 5
SOIL-P-1-0 5
SOIL-P-1-0 5
SOIL-P-1 -05
SOIL-P-1-0 5
SOIL-P-1-0 5
SOIL-P-1 -OS
SOIL-P-1-0 5
SOIL-P-1 -05
SOIL-P-1-0 5
SOIL-P-1-0 5
SO1L-P-1-05
SOIL-P-1-0 5
SOIL-P-1-0 5
SOIL-P-1 -05
SOIL-P-1-0 5
SOIL-P-1-0 5
SOIL-P-1-0 5

Category
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pestiode
Pesticide
Pesticide
Pesticide
Pesbade
Pestiade
Pestiade
Semrvolatile
SerrwolaWe
Semrvolatile
Semrvolatile
SemrvolatJe
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Serruvolable
Semrvolatile
Semrvolatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Herbicide
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pesticide
Semrvolatile
Semrvolatile
Semivolatile
Semivolatile
Semivolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semivolatile
Volatile
Volatile
Volatile
Volatile

Constituent
Result
(mg/kg)

Iron '13000
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc
4,4'-DDT
beta-BHC
delta-BHC
Dreldrm
gamma-BHC (Lindane)
Heptachlor
Heptachlor Epoxide
1 ,2,4-Tnchlorobenzene
1 ,2-Dtchlorobenzene
1 ,4-Dichlorobenzene
2.4-Dichlorophenol
2-Methylnaptithalene
Benzo(a)anth racene
Benzo(a)pyrene
Benzo(b)fhioranthene
Benzo(g.h.i)perylene
Chrysene
Phenanthrene
Pyrene
2-8utanone (MEK)

12
6300
380
0056
16
1600
270
21
49
075
0088
04

J
J
J

J
J

Bkg
(mg/kg)
18BE+04
1 33E+01
102E+04
450E+02
207E-02
235E+01
1 75E+03
125E+02
2 98E+01
588E+01
104E-03

TNA
j INA

08 INA
096
025 j

NA
NA

014 J 640E-04
13
27
15
44

j
j
j
j

10 JJ
72
56
61
4
17
98
13
0016

4-Methyl-2-pentanone (M IBK) 1 0 051
Acetone JO 5
Benzene 10 046
Chlorobenzene j
Ethylbenzene
Xylenes, Total
Pentachlorophenol

022
0027
011

NA
NA
NA
NA
NA

J NA
J NA
J INA
J
J
J
J
J
J

J

NA
NA
NA
NA
NA
2 OOE-03
NA
NA

J NA
J
J

837E-04
150E-03

00071 J |457E-03
Aluminum 4000
Antimony
Arsenic

1 6 '
26

Banum 120
Beryiium
Cadmium

18
2

Calaum 3200
Chromium
Cobalt
Copper
ron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
4 4'-DDT

19
13
64
9200
74
460
31
0.23
47
690
7
022
260
13
44
200
0017

Benzo(a)anthracene 10 029
Benzo(a)pyrene
BenzrXbJfluoranthene
Benzo(g,h,i)perytene
B«rtzp(kjfluoranthene
t»s(2-ethylhexyl)phthalate
Chrysene
Dtbenzo(a,h)anthracene
Fkioranthene
nbencX1.2 3-cd)pyrene
Phenanthrene
Pyrene
2-8utanone(MEKi
4-Wethyt-2-pentanone (MIBK)
Benzene
Carbon Disulfide

0042
0032
0072
003
005
0034
0059
004
0066
0024
0051
00071
0021
00038

11 38E+04
J |2 33E+00
J 1 24E+01

307E+02
902E-01
334E+00
9 74E+04

J
721E+01
94OE+00
858E+01
233E+O4
1 30E+02
123E+04
552E+02
1 34E-01

J

J

330E+01
3 01E+03
108E+00
990E-01
1 58E+02

J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J

00014 |J

NA
389E+01
390E+02
404E-02
2 76E-01
406E-01
366E-01
4 14E-01
283E-01
353E-01
299E-01
1 20E-01
450E-01
NA
3 31 E-01
430E-01
NA
NA
NA
NA

SGWStnd
(mg/kg)

^NA
NA

COPC'
No
No

NA (No
NA (No
1 OOE-02
2 OOE+01
NA
NA
9 80E+02
1 OOE+03
3.20E+01
500E-04
500E-04
4 OOE-03
9 OOE-03
230E+01
7.00E-01
SOOE+00
1 70E+01
200E+00
480E-01
1 20E+01
2 OOE+00
,8 OOE+00
5 OOE+00
420E+03
160E+02
120E+04
4 20E+03
NA
NA
1 60E+01 1

3 OOE-02

Yes
No
No
No
No
No
No
Yes
Yes
Yes
Yes
No
No
Yes
Yes
Yes
Yes
No
Yes

Reason
EN
Screening Level NA
EN
Screening Level NA
>Screenjng Level
</=Screenmg Level
EN
EN
</-Screer«ng Level
</=Screentng Level
</=Screening Level

l>Screenang Level
>Screenang Level
>Screenmg Level
>Screer«ng Level
</=Screenmg Level
</=Screening Level
>Screentng Level
>Screening Level
>Screanang Level
>Screemng Level
^Screening level
>Screenmg Level

No </=Screening Level
Yes
No
No
No
No
No
No
No
Yes

1 0OE+00 No
1 30E+01 No
150E+02
2 OOE-02
NA
5 OOE+00
2506+01
260E+02
1 10E+00
1 OOE+00
NA
2 10E+01
NA
330E+02
NA
NA
NA
NA
1 OOE-02
2 OOE+01
NA
130E+00
240E-01
NA
160E+00
9806+02
1 OOE+03
3.20E+01
2 OOE+00
1 OOE+00
5 OOE+00
420E+03
490E+01
360E+03
160E+02
2 OOE+00
430E+03
140E+01
1.20E+04
420E+03
NA
NA
3 OOE-02
320E+01

No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No
No
Yes
Yes
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

>Screenang Level
</=Screening Level
</=Screening Level
</=Screer»ng Level
</=Screening Level
ScreenangJ.evel NA
Screening Level NA
</=Screemng Level
>Screenmg Level
</=Screening Level
</=Screerung Level
</=Screemng Level
</=Screening Level !
Screening Level NA
</=Screenmg Level ,
> Screening Level
</=Screenmg Level
>Screemng Level
</=BKG
EN
</=Screening Level
Screening Level NA
</=Screenmg Level
EN
Screening Level NA
EN
Screening Level NA I
>SCTeemng Level
> Screening Level
EN
>Screerung Level
</=Screer«ng Level
EN
</=Screemng Level
</=Screenang Level
</=Screemng Level
</=ScreemnfLLevel
</=Screenang Level
</=Screening Level
</=Screemng Level
</=Screer»ng Level
</=Screer«ng Level
</=Screer»ng Level
</=Screer«n£ Level
</=Screenmg Level
</=Screerang Level
</=Screernng Level
</=Screerang Level
</=Screer»ng Level
Screerung Level NA
Screening Level NA
</=SCTeenmg Level
•v=Screerung Level

J \\Sauget Area 2\SGW Evaluation
August 31 2003
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TABLE E 2
COMPARISON OF SOIL SAMPLE DATA TO SOIL-TO-GROUNDWATER (SGW) STANDARDS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET ILLINOIS

ENSR International
Page 6 of 39

Site
P
P
P
p
P
P
P
p
P
P
'P
p
P
P
P
P
P

IP
P
P
P
P
p
P
P
p
P
p
P
P
P
P
P

Location | Medium
SOIL-P-1 Surface
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P 1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1

Surface
Surface
Surface
Surface
Surface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface

P SOIL-P-1 I Subsurface
p SOIL-P-1
P [SOIL-P-1
p
P
p
P
p
p
p
p
P
P
P
P
P
p
P

SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1 j
SOIL-P-1
SOIL-P-1
SOIL-P-1
SOIL-P-1 j
SOIL-P-1
SOIL-P 1
SOIL-P-1

P JSOIL-P-1
P
P
P
P
P
P
P

SOIL-P-1
SOIL-P-2
SOIL-P-2
SOIL-P-2
SOIL-P-2
SOIL-P-2
SOIL-P-2

P SOIL-P-2
P SOIL-P-2
P
p
P
P
P
P
P
P
P
P
P
P
P
P
P
p

SOIL-P-2
SOIL-P-2 j
SOIL-P-2
SOIL-P-2
SOIL-P-2
SOIL-P-2
SOIL-P-2
SOIL-P-2
SOIL-P-2
SOIL-P-2
SOIL-P-2
SOIL-P-2
SOIL-P-2
SOIL-P-2
SOIL-P-2
SOIL-P-2

Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface

Sample
SOIL-P-1-0 5
SOIL-P-1-0 5
SOIL-P-1-0 5
SOIL-P-1-0 5
SOIL-P-1-0 5
SOIL-P-1-0 5
SOIL-P-1-6FT
SOIL-P-1 -6FT
SOIL-P-1-6FT
SOIL-P-1-6FT
SOIL-P-1-6FT
SOIL-P-1-6FT
SOIL-P-1-6FT
SOIL-P-1-6FT
SOIL-P-1-6FT
SOIL-P-1-6FT
SOIL-P-1 -6FT
SOIL-P-1-6FT
SOIL-P-1 -6FT
SOIL-P-1-6FT
SOIL-P-1-6FT
SOIL-P-1-6FT
SOIL-P-1-6FT
SOIL-P-1-6FT
SOIL-P-1-6FT
SOIL-P-1 -6FT
SOIL-P-1-6FT
SOIL-P-1 -6FT
SOIL-P-1-6FT
SOIL-P-1-6FT
SOIL-P-1 -6FT
SOIL-P-1-6FT
SOIL-P-1-6FT
SOIL-P-1-6FT
SOIL-P-1 -6FT
SOIL-P-1-6FT
SOIL-P-1 -6FT
SOIL-P-1-6FT
SOIL-P-1-6FT
SOIL-P-1 -6FT
SOIL-P-1-6FT
SOIL-P-1-6FT
SOIL-P 1-«FT
SOIL-P-1 -6FT
SOIL-P-1-6FT
SOIL-P-1 -6FT
SOIL-P-1-6FT
SOIL-P-1 -6FT
SOIL-P-1-6FT
SOIL-P-1 -6FT
SOIL-P-1-6FT
SOIL-P-1-6FT
SOIL-P-1 -6FT
SOIL-P 2-0 5
SOIL-P-2-0 5
SOIL-P-2-0 5
SOIL-P-2-0 5
SOIL-P-2-0 5
SOIL-P-2-0 5
SOIL-P-2-0 5
SOIL-P-2-0 5
SOIL-P-2-0 5

Surface (SOIL-P-2-0 5
Surface | SOIL-P-2-0 5
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface

SOIL-P-2-0 5
SOIL-P-2-0 5
SOIL-P-2-0 5
SOIL-P-2-0 5
SOIL-P-2-0 5
SOIL-P-2-0 5
SOIL-P-2-0 5
SOIL-P-2-0 5
SOIL-P-2-0 5
SOIL-P-2-0 5
SOIL-P-2-0 5
SOIL-P-2-0 5

Category
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Herbiode
Herbicide
Herbicide
Herbiade
Metal
Metal

Constituent
Chlorobenzene
Ethylbenzene
Methyl N-Butyl Ketone
Tetrachloroethene
Toluene
Tnchtoroethylene
245-T
24-D
Dalapon
Pentachlorophenol
Aluminum
Anbmony

Metal Arsenic
Metal | Banum
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal

Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium

Metal | Selenium
Metal
Metal
Metal
Metal
Metal
Pestiade j
Pesticide
Pestiade
Pestiade
Pesticide
Pestiade
Semrvolatile
Semrvolatile
Semivolatrie

Silver
Sodium
Thallium
Vanadium
Zinc
alpha-BHC
alpha-Chlordane
beta-BHC
Endosulfan 1
Endosulfan Sulfate
gamma-Chlordane
1 2-Dichlorobenzene
1 4-Dichlorobenzene
Benzyl Butyl Phlhalate

Semrvolatile |bis(2-Ethylhexyl)phthalate
Semrvolatile I Phenanthrene
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Herbicide
Herbiade
Herbicide
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal 1
Metal
Metal
Metal
Metal
Metal
Metal

Surface SOIL-P-2-0 5 Metal

Result
fmojkg)
0004
00024
00059
0006
0032
00015
00078
0055
00083
002
4500
086
27
120
12
56
45000

J
J
J
J
J
J
J
J
J
J

J

Bkg
(mg/kg)
NA
1 07E-03
NA
880E-04
NA
NA
NA
NA
NA
NA
7 86E+03
121E+00

J I926E+00
|3 28E+02
6 28E-01

23_ 1
84 [J
35
12000
110
2800
130
091
32
1100

2 91E-01
248E+04
1 57E+01
914E+00
1 35E+01
188E+04
133E+01
102E+04
450E+02
2 07E-02
2 35E+0*

J |1 75E+03

SGW Stnd
(mg/kg) JCOPC'
1 OOE+00
130E+01
NA
6 OOE-02
120E+01
6 OOE-02
1 10E+01

No
No
No
No
No
No
No

1 50E+00 'No
850E-01
2 OOE-02
NA
5 OOE+00

No
No
No
No

2 50E+01 (Yes
260E+02 1N°
1 10E+00
1 OOE+00
NA
2 10E+01
NA
330E+02
NA
NA
NA
NA
1 OOE-02
2 OOE+01
NA

Yes
Yes
No
Yes
No
No
No
No
No
No
Yes
Yes
No

1 8 INA |1 30E+00 Yes
03
1200
15
30
280
002
0017
026
0018
0044
007
048
13
36
24
1

7-Butanone (MEK) 1 4
Acetone
Benzene
Chlorobenzene
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Xytenes Total
24-D
Dichlorprop
Pentachlorophenol
Aluminum
Antimony
Arsenic
Banum
Beryllium
Cadmium
Cataum
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc

1 2
028
21
23
078
024
33
24
00046

J INA I240E-01
(1 25E+02
NA
298E+01

J 588E+01
J
J

NA
NA

J NA
j INA
j

j
j
j
j
j
j
j
j

j

j
00024 J
00043
6000
062

j

NA
240E-04
NA
NA
NA
640E-02
NA
NA
NA
NA
NA
630E-03
B37E-04
102E-03
NA
150E-03
9966-03
1 14E-01
457E-03
138E+04

J
94
180 |j
085 '
3
70000
14
76
59
11000
170
4300
360
0072

J
J

J

J
j

21
1400
023

J
J

180
21
390 J

233E+00
1 24E+01
307E+02
902E-01
334E+00
9 74E+04
2 21E+01
940E+00
858E+01
233E+04
130E+02
123E+04
552E+02
134E-01
330E+01
301E+03
990E-01
158E+02
389E+01
390E+02

NA
1 60E+00
980E+02
1 OOE+03
500E-04
1 OOE+01
500E-04
160E+01
1 80E+01
1 OOE+01
1 70E+01
2 OOE+00
9 30E+02
360E+03
120E+04
NA
1 60E+01
3 OOE-02
1 OOE+00
2 OOE-02
1 30E+01
6 OOE-02

Yes
No
No
No
No
Yes
No
Yes
No
No
No j
No
No 1
No
No 1
No _,
No
No
Yes
Yes
No
No
No

1.20E+01 (Yes
1 50E+02
150E+00

No
No

NA I No
2006-02 !No
NA
5 OOE+00
2 SOE+01
260E+02

No
No
No
No

1 10E+00 (No
1 OOE +00
NA
2 10E+01
NA
330E+02
NA
NA
NA

LNA
1 OOE-02
2 OOE+01
NA
2 40E-01
NA
980E+02
100E+03

Reason
</=Screer»ng Level
</=Screer»ngJ_evel
Screening Level NA
</=Screening Level
</=Screenang Level
<tf=Screening Level
<=Screenmg Level
</=Saeening Level
</=Screentng Level
</=Screenmg Level
Screening Level NA
</=Screemng Level
>Screenmg Level
</=SCTeenang Level
>Screening Level
>Screemng Level
EN
>Screenmg Level
Screening Level NA
</=Screerung Level
EN

1Screenmg Level NA
EN
Screening Level NA
>Screer»ng Level
>Screer»ng Level
EN
> Screening Level
>SCTeening Level
EN
</=Screening Level
</=Screemng Level
<=Screenmg Level
>Screemng Level
•y=Screening Level
>Screenmg Level
</=Screenmg Level '
</=Screerung Level
</=Screer»ng Level
</=Screenmg^Level
</=Screening Level
</=Screening Level
</=Screening Level
«V=Screer»ng Level
Screening Level NA
</=Screening Level
>Screening Level
>Screemng Level
</=BKG
</=Screening Level
</=BKG
>Screenmg Level
</=Screer»ng Level
</=Soieening Level
Screening Level NA
</=Screening Level
Screening Level NA
</=Screening Level
<=Screening Level
<=Screemng Level
</=Screenmg Level

No </=BKG
No
No
No
No
No
No

f£N
</=Screer«ng Level
Screening Level NA
</=Screening Level
EN
Screening Level NA

No EN
No I Screening Level NA
No
No
No
No
No
No

</=BKG
</=BKG
EN
</=Screenmg Level
EN
</=Screenmg Level

No </=Screening Level

J \\Sauget Area 2\SGW Evaluation
August 31 2003

Revision 0



TABLE E 2
COMPARISON OF SOIL SAMPLE DATA TO SOIL-TO-GROUNDWATER (SGW) STANDARDS
HUMAN HEALTH RISK ASSESSMENT
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iSite
IP
p

IP
p
P

IP
p
fp
|P
p
p
p
p
p
p
p
p

Location
SOIL-P-2
SOIL-P-2
SOIL-P-2

Medium
Surface
Surface
Surface

SOIL-P-2 Surface
SOIL-P-2 I Surface
SOIL-P-2 ISurface
SOIL-P-2
SOIL-P-2
SOIL-P-2
SOIL-P-2
SOIL-P-2
SOIL-P-2
SOIL-P-2
SOIL-P-2
SOIL-P-2
SOIL-P-2
SOIL-P-2

P iSOIL-P-2
P
P

SOIL-P-2

Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface

SOIL-P-2 ISurface
P 1 SOIL-P-2
P
P

SOIL-P-2
Surface
Surface

SOIL-P-2 i Surface
P SOIL-P-2
P

P

SOIL-P-2
SOIL-P-2

P |SOIL P 2
IP I SOIL P-2
IP
P

SOIL-P-2

Surface
Surface
Surface
Surface
Subsurface
Subsurface

SOIL-P-2 , Subsurface
P SOIL-P-2
P
P
P
P
p .
P
P
P
P
P
P
P
P
P

fP
P
P
P
p
P
P
P
P
P
P
iP
P
P
P
P
P
P
P
P
p
P

SOIL-P-2
SOIL-P-2
SOIL-P-2

Subsurface
Subsurface
Subsurface
Subsurface

SOIL-P-2 Subsurface
SOIL-P-2 1 Subsurface
SOIL-P 2 Isubsurface
SOIL-P-2
SOIL-P-2
SOIL-P-2
SOIL-P-2
SOIL-P-2
SOIL-P-2
SOIL-P-2

Subsurface

Sample
SOIL-P-2-0 5

Category Constituent
Pestiade [44-DDE

SOIL-P-2-0 5 (Pestiade 144-DDT
SOIL-P-2-0 5
SOIL-P-2-0 5
SOIL-P-2-0 5
SOIL-P-2-0 5
SOIL-P-2-0 5
SOIL-P-2-0 5
SOIL-P-2-0 5
SOIL-P-2-0 5
SOIL-P-2-0 5
SOIL-P-2-0 5
SOIL-P-2-0 5
SOIL-P-2-0 5
SOIL-P-2-0 5
SOIL-P-2-0 5
SOIL-P-2-0 5
SOIL-P-2-0 5
SOIL-P-2-0 5
SOIL-P-2-0 5
SOIL-P-2-0 5
SOIL-P-2-0 5
SOIL-P-2-0 5
SOIL-P-2-0 5
jSOIL-P-2-05
SOIL-P-2-0 5
SOIL-P-2-0 5
SOIL-P-2-6FT

Pestiade
Pesbade
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Volatile
Volatile
Volatile
Volatile
Volatile
Hertxade

SOIL-P-2-6FT Metal
SOIL-P-2-6FT
SOIL-P-2-6FT
SOIL-P-2-6FT
SOIL-P-2-6FT
SOIL-P-2-6FT
SOIL-P-2-6FT
SOIL-P-2-6FT
SOIL-P-2-6FT
SOIL-P-2-6FT

Subsurface ISOIL-P-2-6FT
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface

SOIL-P-2 [Subsurface
SOIL-P-2 Subsurface
SOIL-P-2
SOIL-P-2
SOIL-P-2
SOIL-P-2
SOIL-P-2
SOIL-P-2
SOIL-P-2

SOIL-P-2-6FT
SOIL-P-2-6FT
SOIL-P-2-6FT
SOIL-P-2-6FT
SOIL-P-2-6FT
SOIL-P-2-6FT
SOIL-P-2-6FT

Subsurface ISOIL-P-2-6FT
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface

SOIL-P-2 Subsurface
SOIL-P-2
SOIL-P-2

Subsurface
Subsurface

SOIL-P-2 Subsurface
SOIL-P-2 [Subsurface
SOIL-P-2 Subsurface
SOIL-P-2
SOIL-P-2
SOIL-P-2
SOIL-P-2
SOIL-P-2
SOIL-P-2
SOIL-P-2
SOIL-P-2

P ISOIL-P-2
P
P
P
P
P
P
P
P
P

SOIL-P-2
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3 j

Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface

SOIL-P-2-6FT
SOIL-P-2-6FT
SOIL-P-2-6FT
SOIL-P-2-6FT
SOIL-P-2-6FT
SOIL-P-2-6FT
SOIL-P-2-6FT
SOIL-P-2-6FT
SOIL-P-2-6FT
SOIL-P-2-6FT
SOIL-P-2-6FT
SOIL-P-2-6FT
SOIL-P-2-6FT
SOIL-P-2-6FT
SOIL-P-2-«FT
SOIL-P-2-6FT
SOIL-P-2-6FT
SOIL-P-2-6FT
SOIL-P-2-6FT
SOIL-P-2-6FT
SOIL-P-2-«FT

Subsurface |SOIL-P-2-6FT
Surface
Surface
Surface
Surface

SOIL-P-3 Surface
SOIL-P-3 (Surface
SOIL-P 3 (Surface

SOIL-P-3-0 5
SOIL-P-3-0 5
SOIL-P-3-0 5
SOIL-P-3-0 5
SOIL-P-3-0 5
SOIL-P-3-0 5
SOIL-P-3-0 5

SOIL P-3 Surface SOIL-P-3-0 5

Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal

alpha-Chlordane
Dieldrm
Acenaphthene
Anthracene
Benzo(a)anthracene
Benzo(a)pvrene
Benzo[b)fluoranthene
Benzo(g h i)perylene
Benzo{kjfluoranthene
bis(2-Etriylhexy1)prithalate
Carbazole
Chrysene
Dibenzo(a h (anthracene
Oibenzofuran
Fluoranthene
Fluorene
lndeno(1 2 3-cd)pyrene
Phenanthrene
Phenol
Pyrene

Result
(mg/kg)
0003
00081
00015
0002
0075
023
068
067
068

J
J

Bkg
(mg/kg)
123E-02
404E-02

J 6156-03
J
J
J

1 13E-02
420E-02
120E-01
2 76E-01
406E-01
366E-01

0 32 Ij 4 14E-01
057
0035
0073
077

12 83E-01
J 353E-01
J NA

299E-01
011 J
0029
17
0065
024
1 1
036
18

Ethylbenzene 0 00026
Styrene (Monomer)
Tetrachloroethene
Tnchtoroethylene
Xylenes Total

000034
00031
000079
000097

J

J

120E-01
NA
450E-01
NA

J NA
3 31 E-01

j INA

j
j
j
j
j

430E-01
1 07E-03
4 47E-03
B80E-04
NA
1 61E-03

Pentachlorophenol 12 INA
Aluminum J5300 ' 7866+03
Antimony 1 1 2
Arsenic 112

j

Banum '110 U
Beryllium
Cadmium

041 |J

66
Calcium 1 40000
Chromium \22
Cobalt 43
Copper
Iron
Lead j
Magnesium

52
22000
86
1800

Manganese 210
Mercury 32

1 21E+00
926E+00
3 28E+02
628E-01
2 91 E-01

SGW Stnd
(mg/kg)
540E+01
320E+01
1 OOE+01
4 OOE-03
5 70E+02
120E+04
2 OOE+00
8 OOE+00
5 OOE+00
420E+03
490E+01
360E+03
6 OOE-01
1 60E+02
2 OOE+00
NA
430E+03
560E+02

COPC' Reason
No l</=Screening Level
No
No
No
No
No
No
No
No
No
No

</=Screenang Level
</=Screenmg Level
</=Screenmg Level
</=Screer«ng Level
</=Screenmg Level
<=Soeenang Level
</=Screenmg Level
</=Saeernng Level
<y=Screemng Level
</=Screening Level

No (</=Screer»ng Level
No </=Screening Level
No |</=Screer»ng,Level
No l<=ScreenmgLevel
No Screening Level NA
No </=Screernng Level
No i</=Soieening Level

1 40E+01 iNo J</=Screenmg Level
120E+04
1 OOE+02
4.20E+03
1 30E+01
4 OOE+00
6 OOE-02
6 OOE-02
150E+O2

No '<=Screening Level
No
No

</=Screer»ngLLevel
<=Screenmg Level

No </=Screening Level
No j</=Screer«ng Level
No <=Screening Level
No
No

2 OOE-02 |Yes
NA
5 OOE+00
2 50E+01
260E+02
1 10E+00
1 OOE+00

248E+04 IMA
1 57E+01 |2 10E+01

J 19 14E+00
J 1 35E+01

NA
330E+02

|1 88E+04 INA
J ll 33E+01

J

1 02E+04
450E+02

J 207E-02
Nickel 20 2 35E+01

Metal Potassium |1200 j j 1 75E+03
Metal
Metal
Metal
Metal
Metal
Pestiade
Semrvolatile
Semrvolatile
Semivolatile
Semrvolatile
Serravolatile
Semivolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semivolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Herbiade
Herbiade
Hertxade
Metal
Metal
Metal
Metal

Selenium 34
Saver 0 8
Sodium 1 790
Vanadium
Zinc
alpha-BHC
1 2 4-Tnchlorobenzene
1 2-Drehlorobenzene
1 ,3-Dicnlorobenzene
1 4-Dichlorobenzene
Anthracene
Benzo(a)anthracenc
Benzo(a)pyrene
Benzo(b)fluaranthene
Benzo(g h.i)perytene
Benzo(k)fluorantrtene
bis(2-Etrrylhexyllphthalate
Chrysene
Dtbenzofuran
LVn-butyJphmatate
Di-n-octylphthalate
Phenanthrene
Phenol
Pyrene
Dichlorprop
MCPP
Pentachlorophenol
Aluminum
Antimony
Arsenic
Banum

25
700
001
01
14

046
160
034
0 16
015
023
015
016
061
043
038
017
059
034
078
033
00012
056
0028
3200
056
17
87

Metal Beryllium |15

i

J

J
J
J
J
J

J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J

J
J

NA
NA
1 256+O2
298E+01
588E+01
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
640E-02
NA
NA
NA
NA
NA
NA
NA
1 14E-01
360E+00
4 57E-03
1 38E+04
233E+00
1 24E+01
3 07E+02
902E-01

NA

No
No
No
No

</=Screenmg Level
</=Screening Level
> Screening Level
Screening Level NA
</=Screenmg Level
</=Screenmg Level
</=Saeening Level

No I </=Screening Level
Yes i>SoreentngLevel
No
Yes
No
No
No
No

EN
>Screenmg Level
Screening Level NA
</=Screenmg Level
EN
Screening Level NA

NA INo EN
NA No
1 0OE-02 l Yes
2 OOE+01 No
NA 'No
1 306+00 I Yes
2 40E-01
NA
980E+02
1 OOE+03
500E-04
5 OOE+00
1706+01
2 OOE+00
2 OOE+00
1.20E+04
2 OOE+00
8 OOE+00
5 OOE+00
420E+03
490E+01
360E+03
160E+02
NA
230E+03
1 OOE+04
120E+04
1 OOE+02
420E+03
NA
NA
2 OOE-02
NA
5 OOE+00
2 SOE+01
260E+02

Yes
No
No
No
Yes
No
No
No
Yes
No
No
No
No
No

Screening Level NA
>Screemng Level
</=Screening Level
EN
>Sa-eenmg Level
>Screening Level
EN
</=Screerung Level
</=Screcnmg Level
>Screenrng Level
</=Screering Level
</=Screening Level
<=Screemng Level
>Screerung Level
</=Screemng Level
</=Sawnmg Level
</=Screening Level
</=Screensng Level
</=SCTeer«ng Level

No «/=Screerung Level
No </=Screer»ng Level
No l</=ScreernngLevel
No
No
No
No
No
No
No
No
No
No
No
No

Screening Level NA
</=Screer»ng Level
</=Screening Level
</=Screening Level
<=SCTeenmg Level
</=Screenmg Level
Saeenmg Level NA
Screening Level NA
</=BKG
Screening Level NA
<y=Screenmg Level
</=Screening Level

No </=Screen*ig Level
1 106+00 Yes >Screenmg Level
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COMPARISON OF SOIL SAMPLE DATA TO SOIL-TO-GROUNDWATER (SGW) STANDARDS
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Site
f
[P i

P
'P
IP
p
p
P
P

IP
p
P
p
p

IP
P
P
P
P
P
P
P
P
P
p
P
P
P
P
P
P
p
P
P
p

P
P
P
p
P
P
P
P
p
P
p
P
P
P
P I
P

P
fp

P
P
p
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P I
P
P
p
p
P

Location
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P 3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-3
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4

Medium
[Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface

Sample
SOIL-P-3-0 5
SOIL-P-3-0 5
SOIL-P-3-0 5
SOIL-P-3-0 5
SOIL-P-3-0 5
SOIL-P-3-0 5
SOIL-P-3-0 5
SOIL-P-3-0 5
SOIL-P-3-0 5
SOIL-P-3-0 5
SOIL-P-3-0 5
SOIL-P-3-0 5
SOIL-P-3-0 5
SOIL-P-3-0 5
SOIL-P-3-0 5
SOIL-P-3-0 5
SO1L-P-3-05
SOIL-P-3-0 5
SOIL-P-3-0 5
SOIL-P-3-0 5
SOIL-P-3-0 5
SOIL-P-3-0 5
SOIL-P-3-0 5
SOIL-P-3-6FT
SOIL-P-3-6FT
SOIL-P -3-6FT
SOIL-P-3-6FT
SOIL-P-3-6FT
SOIL-P-3-6FT
SOIL-P-3-6FT
SOIL-P-3-6FT
SOIL-P-3-6FT
SOIL-P-3-6FT
SOIL-P-3-6FT
SOIL-P-3-6FT
SOIL-P-3-6FT
SOIL-P-3-6FT
SOIL-P-3-6FT
SOIL-P-3-6FT
SOIL-P-3-6FT
SOIL-P-3-6FT
SOIL-P-3-6FT
SOIL-P-3-6FT
SOIL-P-3-6FT
SOIL-P-3-6FT
SOIL-P-3-6FT
SOIL-P-3-6FT
SOIL-P-3-6FT
SOIL-P-3-6FT
SOIL-P-3-6FT
SOIL-P-3-6FT
SO1L-P-3-6FT
SOIL-P-3-6FT
SOIL-P-3-6FT
SOIL-P-3-6FT
SOIL-P-3-6FT
SOIL-P-3-6FT
SOIL-P-3-6FT
SOIL-P-3-6FT
SOIL-P-3-6FT
SOIL-P-3-6FT
SOIL-P-3-6FT
SOIL-P-3-6FT
SOIL-P-4-0 5
SOIL-P-4-0 5
SOIL-P-4-0 5
SOIL-P-4-0 5
SOIL-P-4-0 5
SOIL-P-4-0 5
SOIL-P-4-0 S
SOIL-P-4-0 5
SOIL-P-4-0 5
SOIL-P-4-0 5
SOIL-P-4-0 5
SOIL-P-4-0 5
SOIL-P-4-0 5
SOIL-P-4-0 5

Category
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pesbade
Pestiade
Volatile
Volatile
Volatile
Volatile
Herbicide
Herbiade
Herbiade
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pesticide
Pestiade
Pestiade
Pestiade
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volabte
Volatile
Volatile
Volatile
Herbiade
Herbiade
Herbiade
Herbiade
Herbiade
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal

Constituent
Cadmium
Cataum
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc
4 4'-DDT
Dieldnn
4-Methyl-2-pentanone (MIBK)
Benzene
Carbon Disulfide
Tetrachloroethene
Dalapon
MCPP
Pentachlorophenol
Aluminum
Arsenic
Banum
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc
4 4'-DDE
Dieldnn
Endosulfan Sulfate
Endnn Aldehyde
1 1-Dichloroethane
2-Butanone (MEK)
4-Metf>yt-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Methyl N-ButyJ Ketone
Tetrachloroethene
Toluene
Tnchloroethylene
Xylenes Total
245-T
24-D
Dichlorprop
MCPP
Pentachlorophenol
Aluminum
Arsenic
Banum
Beryllium
Cadmium
Calaum
Chromium
Cobalt
Copper

Result
(mg/kg)
1
6600
16
97
51
7300
57
780
80
0088
25
550
16
013
250
26
190
00091 .
0003
0017
00094
00014
00019
0008
15
0019
6800
89
130
045
36
40000
14
69
30
12000
34
2600
440
16
17
930
025
10000
25
2900
0019
0017
0028
0059
00024
02
12
039
22
0017
0002
011
0048
0011
48
00013
043
00014
001
00095
23
0011
6000
4

77
042
062
13000
13
62
21

J

J

J

J
J
J
J
J
J
J
J
J
J

J

J

J

J
J

J
J
J
J
J
J

J
J

J
J
J
J
J

J
J
J
J
J
J
J

J

J

Bkg
(mg/kg)
334E+00
974E+04
221E+01
940E+00
858E+01
233E+04
1 30E+02
123E+O4
5 52E+02
1 34E-01
3 306+01
3 016+03
1086+00
9906-01
1586+02
3896+01
390E+02
4046-02
1 136-02
NA
NA
NA
6806-04
NA
NA
NA
7866+03
926fc+00
3 28E+02
628E-01
2 91 E-01
248E+04
1 576+01
914E+00
1 35E+01
188E+04
1 33E+01
102E+04
450E+02
2 07E-02
2356+01
1 75E+03
NA
1 256+02
2986+01
S 88E+01
NA
NA
NA
NA
NA
NA
2 OOE-03
NA
NA
NA
NA
837E-04
NA
102E-03
NA
NA
150E-03
NA
996E-03
1 14E-01
360E+00
4576-03
1386+04
1 24E+01
3 076+02
902E-01
334E+00
974E+04
2 21E+01
940E+00
858E+01

SGWStnd
(mg/kg)
1006+00
NA
2 10E+01
NA
330E+02
NA
NA
NA
NA
1 OOE-02
2 OOE+01
NA
130E+00
2406-01
NA
980E+02
1 OOE+03
3.206+01
4 OOE-03
NA
3006-02
3 206+01
6006-02
850E-01
NA
2 OOE-02
NA
2 50E+01
260E+02
1 1 0E+00
1 OOE+00
NA
2 10E+01
NA
3 30E+02
NA
NA
NA
NA

1006-02
2 OOE+01
NA
240E-01
NA
980E+02
1 OOE+03
540E+01
4 OOE-03
1806+01
1 OOE+00
230E+01
NA
NA
1606+01
3 OOE-02
10OE+OO
6006-01
1 306+01
NA
6006-02
1206+01
6006-02
1506+02
1 106+01
1506+00
NA
NA
2 OOE-02
NA
2 50E+01
2 60E+02 _,
1 10E+00 j
1 OOE+00
NA
2 10E+01
NA
3306+02

COPC'
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
Yes
No
No
Yes
No
No
Yes
No
Yes
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
«V=Screemng Level

rEN
<V=ScreemngJ_evel
Screening Level NA
•5/=ScreenmgJ.evel
EN
Screening Level NA
EN
Screening Level NA
</=BKG
</=BKG
EN
>Screerung Level
«V=Soieemng Level
EN
•V=Screersng Level
^sScreening Level
<V=Screemng Level
</=Screer»ng Level
Screening Level NA
^=Screemng Level
<V=Screerang Level
•̂ Screening Level
•y=Screerang Level
[Screening Level NA
<V=SCTeer»ng Level
Screening Level NA
</=Screenmi Level
<=Screenrhg Level
</=Screening Level
>Screemng Level
EN
</=Screenmg Level
Screening Level NA
^Screening Level
EN
Screening Level NA
EN
Screening Level NA
>Scfeemng Level
l5/=Scraening Level
EN
^Screening Level
EN
</=Screening Level
"•Screening Level
<^=Screening^ Level
^Screening Level
«/=Screer»ng Level
<V-Screerang Level
</=Screer»ng Level
Screening Level NA
Screening Level NA
</=Screenmg Level
>Soeening Level
</=Screemng Level
«/=Screemng Level
</=Screer»ng Level
Screening Level NA
/̂'Screening Level

</=Screenmg Level
</=Screemng Level
•s<=Screeniog Level
•V^Screening Level
</=Screening Level
Screening Level NA
Screening Level NA
«/=Screening Level
[Screening Level NA
«/=SCTeening Level
«/=Screemng_LeveLJ

«V=Screenmg Level
«/=Screening Level
EN
</=Screening Level
Screening Level NA
</=Screening Level

J ttSauget Area 2\SGW Evaluation
August 31 2003

Revision 0



TABLE E-2
COMPARISON OF SOIL SAMPLE DATA TO SOIL-TO-GROUNDWATER (SGW) STANDARDS
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[Site i Location
P ISOIL-P-4
P
[P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P

[P^
P
P
P

SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4

P (SOIL-P-4
IP ISOIL-P-4
p
p
P
P
P
P
P
P

SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P -4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4

P SOIL-P-4
P
P

SOIL-P-4
SOIL-P-4

P SOIL-P-4
P
P

SOIL-P-4
SOIL-P-4

P SOIL-P-4
p
p
p

P
P
P
P
P
P
P
P
p
P
P
P
P
P
iP
IP
Q North
Q North
Q North
Q North
Q North
IQ North
Q North
Q North
Q North

SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4

Medium
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface j
Surface ,
Surface
Surface
Surface
Surface
Surface
Surface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface^
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface

SOIL-P-4 Subsurface
SOIL-P-4
SOIL-P-4
SOIL-P-4 J
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4
SOIL-P-4 j
SOIL-O-1
SOIL-Q-1
SOIL-O-1
SOIL-Q-1
SOIL-Q-1

Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Surface
Surface
Surface
Surface
Surface

SOIL-Q-1 ISurface
SOIL-Q-1
SOIL-Q-1
SOIL-Q-1

Q North JSOIL-O-1
Q North
Q North
Q North
Q North
Q North

SOIL-Q-1
SOIL-Q-1
SOIL-Q-1
SOIL-Q-1

Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface

SOIL-Q-1 Surface

Sample

SOIL-P-4-0 5
SOIL-P-4-0 5
SOIL-P-4-0 5
SOIL-P-4-0 5
SOIL-P-4-0 5
SOIL-P-4-0 5
SOIL-P-4-0 5
SOIL-P-4-0 5
SOIL-P-4-0 5
SOIL-P-4-0 5
SOIL-P-4-05
SOIL-P-4-0 5
SOIL-P-4X) 5
SOIL-P-4-0 5
SOIL-P-4-0 5
SOIL-P-4-0 5
SOIL-P-4-6FT
SOIL-P-4-6FT
SOIL-P-4-6FT
SOIL-P-4-6FT
SOIL-P-4-6FT
SOIL-P-4-6FT
SOIL-P-4-6FT
SOIL-P-4-6FT
SOIL-P-4-6FT
SOIL-P-4-6FT
SOIL-P-4^FT
SOIL-P-4-6FT
SOIL-4M-6FT
SOIL-P-4-6FT
SOIL-P-4-6FT
SOIL-P-4-6FT
SOIL-P -4-6FT
SOIL-P-4-6FT
SOIL-P-4-6FT
SOIL-P-4-6FT
SOIL-P-4-6FT
SOIL-P-4-6FT
SOIL-P-4-6FT
SOIL-P-4-6FT
SOIL-P-4-«FT
SOIL-P-4-6FT
SOIL-P-4-6FT
SOIL-P-4-6FT
SOIL-P-4-6FT
SOIL-P-4-6FT
SOIL-P-4-6FT
SOIL-P-4-6FT
SOIL-P-4-6FT
SOIL-P-4-6FT
SOIL-P-4-6FT
SOIL-P-4-6FT
SOIL-P-4-6FT
SOIL-P-4-6FT
SOIL-P-4-6FT
SOIL-P-4-6FT
SOIL-P-4-6FT
SOIL-P-4-6FT
SOIL-P-4-6FT
SOIL-P-4-6FT
SO1L-P-4-6FT
SOIL-P-4-6FT
SOIL-Q-1 -05FT
SOIL-Q-1-0 5FT
SOIL-Q-1-0 5FT
SCML-Q-1-0 5FT
SOIL-Q-1-0 5FT
SOIL-Q-I-OSFT
SOIL-Q-1-0 5FT
SOIL-Q-1-0 5FT
SOIL-Q-1-0 5FT
SOIL-Q-1-0 5FT
SOIL-Q-1-0 5FT
SOIL-Q-1-0 5FT
SOIL-Q-1-0 5FT
SOIL-Q-1-0 5FT
SOIL-Q-1-0 5FT

Category
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pestiade
Pestiode
Pestiade
Pestiade
Pestiade
Pestiade
Semrvolatile
Herbicide
Herbiade
Herbiade
Herbicide
Herbiade
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Mela!
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pestiade
Pestiade
Pesticide
Pesticide
Pestrade
Pestiade
Pestiade
Pesbade
Pestiade
Pestiade
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile

Constituent
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Vanadium
Zinc
4 4 -DDT
alpha-Chlordane
Endosulfan Sulfale
Endnn Aldehyde
Endnn Ketone
Heptachlor Epoxide
bis(2-ethylhexyl)phthalate
245-T
24-D
Dalapon
Dicamba
Pentachlorophenol
Aluminum
Antimony
Arsenic
Banum
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Sodium
Vanadium
Zinc
4 4 -DDE
4 4 -DOT
alpha-Chlordane
beta-BHC
Dieldnn
Endosulfan Sulfate
Endnn Ketone
gamma-BHC (Lindane)
gamma-Chlordane

Result
(mg/kg)
12000
15
7900
390
0068
17
990
25
85
1 1
0016
0036
014
00097
0015
0036
00039
0013
0003
00031
0032
4700
075
79
94
073

J

J
J
J

Bkg
(mg/kg)
2336+04
130E+02
1236+04
5526+02
1346-01
330E+01
3 016+03
389E+01
3906+02
4046-02
6156-03

J ,1816-03
J
J
J
J
J
J
J
j

5886-03
NA
1056-02
3536-01
NA
NA
NA

LNA
NA
7866+03

J 1 21E+00
J 926E+00

3-28E+02
6286-01

ISGWStnd
(mg/kg)
NA
NA
NA
NA
1006-02
2 OOE+01
NA
980E+02
1 OOE+03
3 206+01
1006+01
180E+01
1 OOE+00
1 OOE+00
7006-01
3606+03
1 106+01
1506+00
850E-01
NA
2006-02
NA
5006+00
2506+01
2606+02
1 106+00

1.2 , |291E-01 |1 006+00
59000 \Z 486+04
31 1 57E+01
51
36
8300
130

J 9 146+00
1 356+01
1 886+04
1 336+01

5500 1 02E+04
220
1 4
23
1100
075

I ,
450E+02
2076-02
235E+01

J
J

2400
18
200
041
17
0028
0034
056
0041
0021

1 756+03
NA
1 256+02
2986+01

J 5886+01
J
J

NA
1 046-03
NA

j INA
'NA

J 1

J
0066 J
022

Methoxychlor lo 1
1 2-Cncrtoroethene (total)
2-Butanone (MEK)
Acetone
Benzene
Chlorobenzene
DtcMoromethane
Ethylbenzene

Volatile 1 Tetrachloroethene
Volatile
Volatile

Toluene
Xylenes Total

Herbiade 2 4-D
Herbiade MCPP
Herbiade 1 Pentachlorophenol
Metal Aluminum
Metal
Metal

Antimony
Arsenic

Metal ! Banum
Metal
Metal
Metal
Metal
Metal

Beryhum
Cadmium
Calcium
Chromium
Cobalt

Metal Copper
Metal Iron
Metal Lead

012
036
1 5
064
1
1
10
04
10
31

J
J
J
J
J

00089 (J
12
0099
4100
054
31
85
023
13
230000
16
27
19
7100

J

J
J

J

J

63

NA
NA
NA
2406-04
1 026-03
NA
NA
NA
NA
NA
6306-03
837E-04
1 02E-03
NA
150E-03
996E-03
3606+00
4576-03
1 38E+04
233E+00
1246+01
3 076+02
9026-01
3346+00
9746+04
2.216+01
940E+00
8 586+01
233E+04
1306+02

NA
2 106+01
NA
3306+02
NA
NA
NA
NA
1006-02
2 006+01
NA
130E+00
NA
9806+02
1006+03
5406+01
3206*01
1 006+01
5006-04
4 OOE-03
1 806+01
1 OOE+00
9 OOE-03
1 006+01
1606+02
4 OOE-01
NA
1606+01
3006-02
1006+00
2006-02
130E+01
6 OOE-02
1206*01
1506+02
1506+00
NA
2006-02
NA
5006+00
2506+01
2606+02
1 106+00
1.006+00
NA
2 106+01
NA
3306+02
NA
NA

COPC'
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
6N
Screening Level NA
EN
Screening Level NA
</=BKG
</=Screening Level
EN
</=Screerung Level
</=Screenmg Level
</=Screenang Level
</=Screening Level
</=Screentng Level
•V=Screer»ng Level
</=Screening Level
</=Screening Level
</=Sosening Level

No </=Screenmg Level
No
No
No
Yes
No

<tf=Screertsng Level
</=Screening Level
Screening Level NA I
>Screerung Level
Screening Level NA

No </=Screer»ng Level
No
No

<y=Screenang Level
</=Screening Level

No i</=Screenmg Level
Yes ^Sweening Level
No |bN
Yes >Screenmg Level
No
No

Screening Level NA
</=Screenmg Level

No EN
No
No
No
Yes
No
No
No
No
No

Screening Level NA
EN
Screening Level NA
>SCTeemng Level
</=BKG
EN
</=Screenang Level
EN
</=Screening Level

No l</=SaBenmg Level
No )</=Screening Level
No l</=Screenang Level
No </=Screening Level
Yes
Yes
No
No
Yes
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

>Screenmg Level
>Screerang Level
</=Screer»rtg Level
</=Screening Level
> Screening Level
</=Screemng Level
</=Screening Level
<=Screening Level
Screening Level NA
</=Screening Level
>Sa*ening Level
</=SaiBening Level
</=BKG
</=Screening Level
</=BKG
•̂ Screening Level
</=Screenmg Level
</=Screening Level
Screerang Level NA
</=BKG
Screening Level NA
</=Screenmg Level
</=Screer»ng Level
</=Screening Level
</=Screening Level
</=BKG
EN
</=Screenmg Level
Screening Level NA
</=Saeening Level
EN

No | Screening Level NA
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Site | Location Medium

Q North SOIL-Q-1 Surface
Q North
[Q North
Q North ,
Q North
Q North
Q North
Q North
Q North

SOIL-Q-1 Surface
SOILO-1
SOIL-Q-1
SOIL-Q-1
SOIL-Q-1
SOIL-Q-1
SOIL-Q-1
SOIL-Q-1

Q North ISOIL-Q-1
Q North
Q North
Q North
Q North
Q North
Q North

SOIL-Q-1
SOIL-Q-1
SOIL-Q-1
SOIL-Q-1
SOIL-Q-1
SOIL-Q-1

Q North ISOIL-Q-1
Q North
Q North

SOIL-Q-1
SCML-Q-1

Q North ISOIL-Q-1
Q North JSOIL-Q-1
Q North ISOIL-Q-1
Q North
Q North
Q North
Q North

SOIL-Q-1
SOIL-Q-I
SOIL-Q-1
SOIL-Q-1

Q North jSOIL-Q-1
Q North ISOIL-Q-1
Q North
Q North
Q North
Q North
Q North
Q North
ONorth
Q North
Q North
ONorth
Q North
Q North
Q South
Q South
Q South
QSouth
Q South
QSouth
Q South
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSoutfi
QSouth
QSouth
QSouth

SOIL-Q-1
SOIL-Q-1
SOIL-Q-1
SOIL-O-1
SOIL-Q-1
SOIL-Q-1
SOIL-Q-1
SOIL-Q-1
SOIL-Q-1
SOIL-Q-1
SOIL-Q-1
SOIL-Q-1
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10

QSouth ISOIL-Q-10
QSouth SOIL-Q-10
Q South LSOIL-Q-10
Q South ISOIL-Q-IO
QSouth
QSoutfi
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth

SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10

Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface

Sample
SOIL-Q-1 -05FT
SOIL-Q-1-0 5FT
SOIL-Q-1-0 5FT
SOIL-Q-1 -0 SFT
SOIL-Q-1-0 SFT
SOIL-Q-1-0 5FT
SOIL-Q-1-0 5FT
SOIL-Q-1-0 SFT
SOIL-Q-1 -05FT
SOIL-Q-1-0 5FT
SOIL-Q-1-0 5FT
SOIL-Q-1-0 SFT
SOIL-Q-1-0 SFT
SOIL-Q-1-0 SFT
SOIL-Q-1-0 5FT
SOIL-Q-1-0 5FT
SOIL-Q-1-0 5FT
SOIL-Q-1-0 SFT
SOIL-Q-1 -05FT
SOIL-Q-1-0 SFT
SOIL-Q-1-0 SFT
SOIL-Q-1-0 SFT
SOIL-Q-1-0 SFT
SOIL-Q-1-0 SFT
SOIL-Q-1-0 SFT

Surface ISOIL-Q-1-05FT
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface

SOIL-Q-1-0 SFT
SOIL-Q-1-0 SFT
SOIL-Q-1-0 SFT
SOIL-Q-1-0 SFT
SOIL-Q-1-0 SFT
SOIL-Q-1-0 SFT
SOIL-Q-1-0 SFT
SOIL-Q-1-0 SFT
SOIL-Q-1-0 SFT
SOIL-Q-1-0 SFT
SOIL-Q-1-0 SFT
SO1L-Q-1-05FT
SOIL-Q-1-0 SFT
SOIL-Q-1-0 SFT
SOIL-Q-10-0 5
SOIL-Q-10-0 5
SOIL-Q-10-0 5
SOIL-Q-10-0 5
SOIL-Q-10-0 5
SOIL-Q-10-0 5
SOIL-Q-10-0 5
SOIL-Q-10-0 5
SOIL-Q-10-0 5
SOIL-Q-10-0 5
SOIL-Q-10-0 5
SOIL-Q-10-05
SOIL-Q-10-0 5
SOIL-Q-10-0 5
SOIL-Q-10-05
SOIL-Q-10-0 5
SOIL-Q-10-05
SOIL-Q-10-0 5
SOIL-Q-10-0 5
SOIL-Q-10-0 5
SOIL-Q-10-0 5
SOIL-Q-KM) 5
SOIL-Q-10-0 5
SOIL-Q-10-05
SOIL-Q-10-0 5
SOIL-Q-10-05
SOIL-Q-10-0 5
SOIL-Q-10-0 5
SOIL-Q-10-0 5
SOIL-Q-10-05
SOIL-Q-10-0 5
SOIL-Q-10-0 5
SOIL-Q-10-0 5
SOIL-Q-10-0 5
SOIL-Q-10-0 5
SOIL-Q-10-05
SOIL-Q-10-0 5

Category

Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pestiade
Pestiade
Pestiade
Pesbade
Pestiade

Constituent

Magnesium
Manganese
Mercury
Nickel
Potassium
Vanadium
Zinc
4 4 -ODD
44-ODE
4 4 -DOT
alpha-Chlordane
Dieldnn

Pestiade | Endnn Aldehyde
Pestiade
Pestiade
Pestiade
Pestiade
Semrvolatile
Semrvolatile
Senuvolable
Semrvolatile
Semrvolatile
Serravolatile
Semrvolatile
Semrvolatile
SemrvolatSe
Semrvolatile
Semrvolatile
Semrvolatile I
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semivolatile
SemrvdaUe
Volallle
Volallle
Volatile
Volatile
Volatile
Herbiade
Herbicide

Endnn Ketone
gamma-Chlordane
Heptachlor
Heptachlor Epoxide
2-Methytnaphthatene
Acenaphthene
AnBiracene
Benzo(a)anthracene
Benzp(a)pyrene
Benzo(b)f)uoranthene
Benzo(g h i)perytene
Benzo(k)fluoranthene
bis(2-Ethylhexyl)phthalate
Carbazole
Chrysene
Dibenzofuran
Fluoranthene
Fluorene
lndeno(1 2 3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
2-Butanone (MEK)
Chlorobenzene
Ethylbenzene
Tnchkxoethylene
Xylenes Total
24-D
24-DB

Metal (Aluminum
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Mela)
Metal
Metal
Metal
Metal
Pestiade
Pestiade
Pestiade
Pestiade
Pestjade
Pestiade
Pestiade
Pestiade
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile

Result
(mg/kg)
6100
290
0076
93
680
17
150
0034
005
026
00066
00064
00016
00061
0012
0001
00038
0042
018
061
17
17
15
068
19
0054
028
18
013
38
021
054
0056
27
37
00015
000052
000019
000071
000066
00086
0028
10000

Antimony 1 3
Arsenic
Banum
Beryllium
Cadmum _,
Cataum
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Vanadium
Zinc
4 4 -DDT
Dieldnn
Endosulfan II
6ndrm
Endnn Aldehyde
Endm Ketone
gamma-Chtordane
Heptachlor Epoxide
Acenaphthene
Anthracene
Benzp[ajanthracene
Benzo(a)pyrene
Benzo(b)f)uoranthene

20
690
071
13
12000
51
12
300
71000

J

J

J
J
J
J

J
J
J
J

J
J

J

J

J

J
J
J
J
J
J
J

J

J

390 !
3100 |
670
25
61
900
2
30
1200
00053
00026
0001
00024
00014
00049
00017
000062
0037
02
053
065
058

Benzofg h Operylene j 0 37
Benzo(k)fluoranthene 06

J

J
J
J
J
J
J
J
J
J
J
J

J

Bkg | SGW Stnd
(mg/kg) I (mg/kg)
1 23E+04
5 52E+02
1 34E-01
3306+01
3 016+03
389E+01
390E+02
704E-03
123E-02
4046-02
6 15E-03
1 136-02
5886-03
NA
4 11E-02
3 126-02
1056-02
NA
4206-O2
120E-01 j
2 766-01
4066-01
366E-01
4 146-01
2 83E-01
353E-01
NA
299E-01
NA
450E-01
NA
NA
NA
3 31E-01
4306-01
NA
NA
1 076-03
NA
1 61E-03
9966-03
NA
138E+04
2336+00
1 246+01
3 076+02
9026-01
3346+00
974E+O4
2 21E+01
940E+00
8586+01
2336+04
1 306+02
1236+04
5526+02
1346-01
3306+01
3 016+03
990E-01
3896+01
3906+02
4046-02
1 136-02
1 166-03
5026-03
5 886-03
NA
4116-02
1056*2
4206-02
120E-01
2 766-01
406E-01
3666-01
4 146-01
2836-01

NA
NA
1006-02

COPC' (Reason

NO JEN
No
No

2006+01 No
NA
9806+02
1 006+03
1 606+01

No
No
No
No

5406+01 'No
3206+01
1 OOE+01
4 OOE-03
1 OOE+00
1006+00
1 006+01
2 306+01
7006-01
1206+01
5 70E+02
1206*04
2006+00
8006+00
5006+00
4 206+03
4906+01
360E+03
6006-01
1606+02
NA
430E+03 ̂
5606+02
1406+01
1206+01
1 206+04

No
No
No
No
No
No
No

Screening Level NA
</=BKG
</=Screening Level
6N
</=Screening Level
</=Screemng Level
</=Screen»)g Level
</=Screening Level
</=SCTeenang Level
</=Screening Level
</=BKG
</=SCTeemng Level
</=Screening Level
</=Screemng Level
«/=Saeenng Level

No i</=Screenmg Level
No j<*Screer«ng Level
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

420E+03 I No
NA
1006+00
1 306+01
6006-02
1SOE+02
1506+00
1 50E+00
NA
5006+00
2 506+01
2606+02
1 106+00
1006+00
NA
2 106+01
NA

No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
Yes
No

3 306+02 No
NA No
NA
NA
NA
1 OOE-02
2 006+01
NA
2406-01
9806+02
1006+03
3 206+01
4006-03
1 80E+01
1006+00
1006+00
1006+00
1006+01
7006-01
5706+02
120E+04
2006+00
8 OOE+00
5006+00
4 206+03
4 905+01

No
No
No
Yes
Yes
No
Yes
No
Yes
No
No
No
No
No
No
No
No
No
No
No

</*Screenmg Level
</=Screenmg Level
</=Screemng Level
</=Soeer»ng Level
</=Screer»ng Level
</=Screer«ng Level
</=Screening Level
</=Screer»ng Level
</=Screenang Level
</=Screenmg Level
Screening Level NA
</=Screening Level
</=Screenmg Level
«V=Screer»ng Level
</=Screening Level
</=Screenng Level
</=Screening Level
Screening Level NA
</=Screernng Level
</=Screer»ng Level ,
</zScreer«ng Level
</=Screerung Level .
</=Screer«ng Level
</=SCTeemng Level
SCTeenmg Level NA
</=Screening Level
</=Screenmg Level
>Screenmg Level
</=Screening Level
>Screenmg Level
EN
>ScreeninfLLevel
Screening Level NA
</=Screenmg Level
£N
Screening Level NA
EN
Screerang Level NA
>Screerang Level
>Screenang Level
6N
>Saeening Level
</=Screerang Level
>Screenang Level
</-Screening Level
</=Screer»ng Level
</=Screenmg Level
</=Screentng Level
</=Screening Level
</=Screening Level
</=Screening Level
</=Screer»ng Level
</=Screening Level
</=Screer«ng Level
</=Screening Level

No j</-Screer»ng Level
No |</=Screer»ng Level
No </=Screening Level
No <=Screenmg Level

J \\Sauget Area 2VSGW Evaluation
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TABLE E-2
COMPARISON OF SOIL SAMPLE DATA TO SOIL-TO-GROUNDWATER (SGW) STANDARDS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET. ILLINOIS

ENSR International
Page 11 of 39

j

Site I Location
IQ South ISOIL-Q-10
QSouth
QSouth
IQ South
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth

SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10

QSouth 'SOIL-Q-10
Q South JSOIL-Q-10
QSouth ISOIL-Q-10
QSouth

IQ South
QSouth
QSouth

SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10

Q South SOIL-Q-10
Q South I SOIL-Q-10
Q South SOIL-Q-10
QSouth
QSouth
QSouth
QSouth

SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10

Q South SOIL-Q-10
Q South ISOIL-Q-10
|Q South ISOIL-Q-10
QSouth ISOIL-Q-10
Q South SOIL-Q-10
.QSouth
QSouth
QSouth
QSouth

SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10

QSouth !SOIL-Q-10
QSouth
QSouth

Medium
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface

SOIL-Q-10 [Surface
SOIL-Q-10 (Surface

QSouth SOIL-Q-10 Surface
QSouth JSOIL-O-10
QSouth ISOIL-Q-10

Surface
Surface

Q South j SOIL-Q 1 0 1 Surface
QSouth ISOIL-Q-10
QSouth SOIL-Q-10
Q South SOIL-Q-1Q
Q South SOIL-Q-10
Q South SOIL-Q 10
QSouth
QSouth
QSouth
QSouth
Q South
QSouth
QSouth
IQ South
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
O South
QSouth
QSouth
QSouth
QSouth
QSouth

SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-1 0̂
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SO1L-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10

Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface

Sample
SOIL-Q-10-0 5

Category
Semrvolatile

SOIL-Q-10-05 Semrvolatile
SOIL-Q-10-0 5 Semrvolable
SOIL-Q-10-0 5
SOIL-Q-10-0 S
SOIL-Q-10-0 5
SOIL-Q-10-0 5
SOIL-Q-10-05
SOIL-Q-10-0 S
SOIL-Q-10-0 5
SOIL-Q-10-05
SOIL-Q-10-0 5-DUP
SOIL-Q-10-0 5-OUP
SOIL-Q-10-0 5-DUP
SOIL-Q- 10-0 5-OUP
SOIL-Q-10-0 5-OUP
SOIL-Q-10-0 5-OUP
SOIL-Q-10-0 5-DUP
SOIL-Q-10-0 5-DUP
SOIL-Q-10-0 5-OUP
SOIL-Q-10-0 5-DUP
SOIL-Q-10-0 5-DUP
SOIL-Q-1 0-0 5-OUP

Semrvolatle
Semrvolatile
Semrvolatile
Semrvolante
Semrvolatle
Volatile
Volatile
Volatile
Herbicide
Herbiade
Herbicide
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal

SOIL-Q-10-0 5-OUP I Metal
SOIL-Q-10-0 SOUP
SOIL-Q-10-0 5-DUP
SOIL-Q-10-0 5-OUP
SOIL-Q-10-0 5-DUP
SOIL-Q-100 5-OUP
SOIL-Q-10-0 5-DUP
SOIL-Q-10-0 5-OUP
SOIL-Q-10-0 5-OUP
SOIL-Q-10-0 5-DUP
SOIL-Q-10-0 5-DUP
SOIL-Q-10-0 5-DUP
SOIL-Q-10-0 5-OUP
SOIL-Q-10-0 S-DUP
SOIL-Q-10-0 5-OUP
SOIL-Q-10-0 5-DUP
SOIL-Q-10-0 5-DUP
SOIL-Q-10-0 5-OUP
SOIL-Q-10-0 5-OUP
SOIL-Q-10-0 5-OUP
SOIL-Q-10-0 5-OUP
SOIL-Q-10-0 5-DUP
SOIL-Q-10-0 5-DUP
SOIL-Q-1 0-0 5-OUP
SOIL-Q-10-0 5-OUP
SOIL-Q-10-0 5-OUP
SOIL-Q-10-0 5-DUP
SOIL-Q-10-0 5-OUP
SOIL-Q-10-0 5-DUP
SOIL-Q-10-0 5-DUP
SOIL-Q-10-0 5-OUP
SOIL-Q-10-0 5-OUP
SOIL-Q-10-0 5-OUP
SOIL-Q-10-0 5-DUP
SOIL-Q-ir>6
SOIL-Q-10-6
SOIL-Q-1 r>6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6

Subsurface lsOIL-Q-10-6
Subsurface
Subsurface

SOIL-Q-10-6
SOIL-Q-10-6

Metal
Metal

Constituent
bts<2-Ethythexyl)phthalate
Carbazote
Chrysene
Dibenzofuran
Fluoranthene
Fluorene
Phenanthrene
Pyrene
Tetrachloroethene
Tnchloroethylene
Xylenes Total
245-T
2,4-D
Diehlorprop
Aluminum
Anbmony
Arsenic
Banum
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead

Metal Magnesium
Metal (Manganese
Metal I Mercury
Metal
Metal
Metal
Metal
Metal
Pesbade
Pestiade j
Pestiade
Pesbade
Pesbade
Pesticide
Pestiade
Semrvolatile
Semrvolatile
SemrvolaWe
Semivolatile

Nickel
Potassium
Silver
Vanadium
23nc
4 4'-DDT
alpha-Chlordane
Dieldnn
Endosulfan II
Endm Aldehyde
gamma-Chtordane
Heptachlor Epoxide

Result
(mg/kg)
0025
0081
059
0024
096
0034
094
13
00006
00012
000065
00013
0015
00015

J
J

J

J

J
J
J
J

J
11000
25 |J
14

730
079
11
13000
48
11
410
40000
490

J

3300

Bkg
(mg/kg)
3 536-01
NA
299E-01
NA
4506-01
NA
3 316-01
4306-01
3806-04
NA
1 616-03
NA
996E-03
1 146-01
1 386+04
233E+00
1 24E+01
307E+02
9026-01
3346+00
9746+04
2216+01
9406+00
8 586+01
233E+04
1 30E+02
1236+04

520 5 526+02
27
49
1000
25

J (1 346-01
13 30E+01
3016+03
9906-01

32 _, 3 896+01
1200
0078
00052
0015
00015
0015
0024
00048

Acenaphthene 0 26
Anthracene .1 4
Benzo(a)anthracene U 5
Benzo(a)pyrene

Semivolatile IBenzo(b)fluoranthene
53
48

Semrvolaule |Benzo(g h i)perylene 3 8
Semivolatile Benzo(k)fluoranthene
Semrvolatile bis(2-Ethylhexyl)phthalate
Semrvolatile jCarbazole
Semrvolatile
Semrvolatte
Semrvolable
Semrvolatile
Volabte
Volatile
Volatile
Metal
Metal
Metal
Metal
Metal
Metal

Chrysene
Fluoranthene
Phenanthrene
Pyrene
Tetrachloroethene
Tnchloroethylene
Xylenes Total
Aluminum
Antimony
Arsenic
Banum
Beryllium
Cadmium

Metal : Calcium
Metal Chromium
Metal Cobalt
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal

Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium

44
03
067
51
8
63
86
000047
00013
000093
9900
16
19
1200
034
17
16000
98
21
1700
130000
1200
1900
870
049
100
670
37
99
410

J 3906+02
J
J
J
J
J

4046-02
6 15E-03
1 136-02
1 166-03
5886-03

J 4116-02
J
J
J

J

J
J

J
J
J

J

J

J

J

1056-02
4206-02
1206-01
2 766-01
4066-01
3666-01
4146-01
2836-01
3536-01
NA
2996-01
4506-01
3 31E-01
4306-01
8806-04
NA
1 616-03
7 866+03
121E+00
9266+00
328E+02
6286-01
2 91 E-01
2486+04
1 576+01
914E+00
1 356+01
188E+04
1 336+01
1026+04
4506+02
2076-02
2356+01
1 756+03
NA
NA
1256+02

SGWStnd
(mg/kg)
360E+03
6006-01
160E+02
NA
4306+03
5606+02
120E+04
4.206+03
6 OOE-02
600E-02
150E+02
1 10E+01
150E+00
NA
NA
5006+00
250E+01
2606+02
1 10E+00 j
1006+00
NA
210E+01
NA
3306+02
NA
NA
NA
NA
1 OOE-02
2 OOE+01
NA
2406-01
980E+02
1 OOE+03
3206+01
1 OOE+01
4 OOE-03
180E+01
1006+00
1006+01
7 OOE-01
5706+02
120E+04
2 OOE+00
8006+00
5006+00
420E+03
4906+01
360E+03
6 OOE-01
1606+02
430E+03
1206+04
4206+03
6006-02
6 OOE-02
150E+02
NA
5 OOE+00
250E+01
260E+Q2
1 106+00
1006+00
NA
2106+01
NA
3306+02
NA
NA
NA
NA
1006-02
2006+01
NA
1306+00
2406-01
NA

COPC'
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
Yes

Reason
</=Screening Level
</=Screenng Level
</=Screer»ng Level
Screening Level NA
</=Scraening Level
<=Scr«jentngJ.evel
</=Screenmg Level
</=Screenmg Level
</=Screemng Level
</=Screer»ng Level
</=Screening Level
</=Screenmg Level
</=Screemng Level
Screening Level NA
Screening Level NA
</=Screening Level
</=Screentng Level
>Screenang Level
</=Screenng Level
>Screenang Level
EN
>Screenang Level

No j Screening Level NA
^Yes
No
No
No
No
Yes
Yes
No
Yes
No
Yes
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
No
No
No
Yes
Yes
No
Yes
Yes
No

>Screenmg Level
EN
Screening Level NA
6N
Screening Level NA
>Screening Level
>Screerung Level
6N
>Screenang Level
</=Soeening Level
>Screemng Level
</=Screemng Level
</=Screentng Level
</=BKG
<=Screening Level
</=Screernng Level
</=Screer».ng Level
</=Screenmg Level
</=Screennxj Level
</=Screening Level
>Screenmg Level
</=Screening Level
</=SoBening Level
</=SoTeening Level
<=Screening Level
</=Scfeenmg Level
>Screening Level
<=Screening Level
</=Screer«ng Level
</=Screening Level
</=Screer«ng Level
</=Screer»ng_ Level
</=Screening Level
</=Screening Level
Screening Level NA
>Screenang Level
</=Screenang Level
>Screenaig Level
</=Screening Level
>Screemng Level
EN
>Screening Level
Screeneng Level NA
>Screenmg Level
EN
Screening Level NA
6N
Screening Level NA
>ScreenmgJ.evel
>Screemng Level
EN
> Screening Level
>Screenaog Level
EN

J \\Sauget Area 2\SGW Evaluation
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TABLE E 2

COMPARISON OF SOIL SAMPLE DATA TO SOIL-TO-GROUNDWATER (SGW) STANDARDS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET ILLINOIS

ENSR International
Page 12 of 39

Site
QSouth

Location
SOIL-Q-10

Q South ISOIL-Q-10
QSouth
QSouth

SOIL-Q-10
SOIL-Q-10

Q South ISOIL-Q-10
QSouth ISOIL-Q-10
£ South
QSouth

SOIL-Q-10
SOIL-Q-10

Q South SOIL-Q-10
Q South I SOIL-Q-10
QSouth I SOIL-Q-10
QSouth
QSouth

SOIL-Q-10
SOIL-Q-10

Q South ISOIL-Q-10

Medium
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface

QSouth ISOIL-Q-10 'Subsurface
QSouth ISOIL-Q-10
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth

SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10

Q South SOIL-Q-10
QSouth
QSouth

SOIL-Q-10
SOIL-Q-10

Q South SOIL-Q-10
Q South | SOIL-Q-10
Q South SOIL-Q-10
QSouth
QSouth

SOIL-Q-10
SOIL-Q-10

Q South SOIL-Q-10
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth

SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-10
SOIL-Q-1 1
SOIL-Q- 11
SOIL-Q-1 1

Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface

LSubsurface
Subsurface
Subsurface
Subsurface
Surface
Surface
Surface

SOIL-Q-1 1 Surface
SOIL-Q-1 1

QSouth jSOIL-Q-Vtj
Q South |SOIL-Q-11
QSoulh
QSouth
QSouth
QSouth
QSouth
QSoulh
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSoulh
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth

SOIL-Q-1 1
SOIL-Q-1 1
SOIL-Q-1 1
SOIL-Q-1 1

Surface
Surface
Surface
Surface
Surface
Surface
Surface

SOIL-Q-1 1 1Surface
SOIL-Q-1 1
SOIL-Q-1 1
SOIL-Q-1 1
SOIL-Q-1 1
SOIL-Q-1 1
SOIL-Q-1 1
SOIL-Q-1 1
SOIL-Q-1 1
SOIL-Q-1 1
SOIL-Q-1 1
SOIL-Q-1 1
SOIL-Q-1 1
SOIL-Q-11
SOIL-Q-1 1
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11

Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface

,.

Sample
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-10-6
SOIL-Q-106
SOIL-Q-10-6
SOIL-Q-1 1-0 5
SOIL-Q-1 1-0 5
SOIL-Q-1 1-0 5
SOIL-Q-1 1-0 5
SOIL-Q-1 1-0 5
SOIL-Q-1 1-0 5
SOIL-Q-1 1-0 5
SOIL-Q-1 1-0 5
SOIL-Q-1 1-0 5
SOIL-Q-1 1-0 5
SOIL-Q-1 1-0 5
SOIL-Q-1 1-0 5
SOIL-Q-1 1-0 5
SOIL-Q-1 1-0 5
SOIL-Q-1 1-0 5
SOIL-Q-1 1-0 5
SOIL-Q-1 1-0 5
SOIL-Q-1 1-0 5
SOIL-Q-1 1-0 5
SOIL-Q- 11 -05
SOIL-Q-1 1-0 5
SOIL-Q-1 1-0 5
SOIL-Q-1 1-0 5
SOIL-Q-1 1-0 5
SOIL-Q-1 1-0 5
SOIL-Q-1 1-0 5
SOIL-Q-1 1-0 5
SOIL-Q-1 1-0 5
SOIL-Q-11-05
SOIL-Q-1 1-0 5
SOIL-Q-11-05
SOIL-Q-11-05
SOIL-Q-11-05
SOIL-Q-11-05
SOIL-Q-11-05
SOIL-Q-11-05
SOIL-Q-11-05
SOIL-Q-11-05
SOIL-Q-11-05
SOIL-Q-11-05
SOIL-Q-11-05

Category | Constituent
Metal {Vanadium
Metal
Pestiade

Zinc
4 4 -ODD

Pestiade 4 4'-DDE
Pesbade 4 4'-DOT
Pestiade 'alpha-BHC
Pesbade
Pesbade
Pestiade
Pesbade
Pestiade
Pesbade
Pesticide
Pesbade
Semivolatile
Semrvolatile
Semivolatile
Semrvolatile
SemrvolaUe
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
SemrvolaMe
Volatile

alpha-Chlordane
delta-BHC
Dieldnn
Endosulfan II
Endosulfan Sulfate
Endnn
gamma-Chlordane
Heptachlor Epoxide
1 4-Dichlorobenzene
4-Chloroanrline
8enzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzyl Butyl Phthalate
bis(2-EthylnexyJ)phthalate j

Result
(mg/kg)
16
1900
00078
0036
0074
00029
00049
000052
0034
00039
0006
00068
00032
0007
0052
016
026
034
056
1 1
25

Chrysene (033
Fluoranthene
Phenanthrene
Pyrene
2-Butanone (MEK)

Volatile Acetone
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Herbicide
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pesbade
Pesbade
Pesbade
Pestiade
Pesbade
Pestiade
Pesbade
Pesbade
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semivolatile
Semrvolatile
Semrvolatile
Semrvolatile

044
022
052
0015

(Bkg
I (mg/kg)

J
J

J

J
J
J

2986+01
5 88E+01
NA
NA
104E-03
NA
NA
NA
NA

J INA
J JNA
J NA
J
J
J
J
J
J

J
J
J

J

2406-04
640E-04
NA
NA
NA
NA
NA
NA
6406-02
NA
NA
NA
NA
NA

SGW Stnd
(mg/kg)
9806+02
1006+03
1 606+01
5406+01
3206+01
5006-04
1006+01
5006-04
4006-03
1 806+01
1 806+01

COPC'
No
Yes
No
No
No
Yes
No
Yes
Yes
No
No

1 006+00 No

Reason
</=Saeening Level
>Screening Level
«V=Screenang Level
</=Screenmg Level
</=Screer«ng Level
>Screening Level
</=Screening Level
>Screening Level
> Screening Level
</=Screerung Level
</=Saeening Level
</=Screening Level

1 006+01 No K'Soreenng Level
7006-01 No l</=Screering Level
2006+00 ,No
7006-01
2006+00
8006+00
5006+00
9306+02
3606+03
1606+02
4306+03
1.206+04
4206+03
NA

0048 J iNA |160E+01
Benzene jO 0021
Carbon Disulfide 1 0 0035
Chlorobenzene
Chloroform
Ethylbenzene
Styrene (Monomer)
Tetrachloroethene
Tnchloroethylene
Xylenes Total
Pentachlorophenol
Aluminum
Antimony

00045
00013
00014
000072
00037

J NA 13 OOE-02
J
J
J
J
J
J

00027 J
00062 |J
23 U
11000
26

Arsenic 18
Banum 1 1300
Beryiium 064
Cadmium
Calcium
Chromium
Cobalt

30
70000
170
16

Copper (2600
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
SaVer
Sodium
Vanadium
Zinc
4 4'-DDE
4 4'-ODT
alpha-BHC
alpha-Chlordane
Dieldnn
Endosulfan Sulfate
Endnn Ketone
garnma-Chlordarie
1 ,2-Dicrilorobenzene
1 ,4-Dichlorobenzene
2-Methylnaphthalene
Acenaphthene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzofg h Operytene
Benzo(k)fluorarttriene

59000
2600
4000
790
23
77
1100
3
17
620
26
3400
057
15
017
0053
04
0032
011
041
0031
043
0062
0063
0.23
074
068
075
028
07

J

J
J

J
J

J
J
J
J
J
J
J
J
J
J

J

INA
NA
NA
837E-04
3 74E-03
1026-03
NA
1506-03
4576-03
1 386+04
2 33E+00
1 24E+01
3 07E+02
902E-01
3346+00
974E+04
2 21 E+01
940E+00
8 58E+01
233E+04
1 306+02
1 23E+04
552E+02
134E-01
3 30E+01
301E+03
108E+00
990E-01
1 58E+02
3 89E+01
3 906+02
1236-02
404E-02
4966-02
6 156-03
1 136-02
1 816-03
NA
4 116-02
NA
NA
[NA
4206-02
1206-01
2766-01
4066-01
3666-01
4 14E-01

3 206+01
1 OOE+00
6 OOE-01
1 30E+01

No
No
No
No
No
No

</=SCTeer»ng Level
</=Screening Level
</=Saeening Level̂
</=Screening Level
</=Screering Level
</=Screening Level
</=Scneening Level

No |</=Screenmg Level
No
No
No

</=Screenmg Level
<J=Screenmg Level
</=Saeerang Level

No (Screening Level NA
No |</=Screernrtg Level
No </=Screer»ng Level
No
No
No
No

</=Saeer»ng Level
</=Screening Level
[5/=Screer»ng Level
</=Screer»ng Level

4 OOE+00 INO </=Screemng Level
6 OOE-02
6006-02

No
No

1 50E+02 (No
2006-02
NA
5006+00

No
No
Yes

250E+01 'No
260E+02
1 1 0E+00

Yes
No

«V=Screer«ng Level
</=Screening Level
</=ScreeningJ_evel
<J-BKQ
Screening Level NA
>Screemng Level
</=Screenmg Level
>Screemng Level
</=Sareening Level

1 OOE+00 Yes >Screenmg Level
[NA No (EN
2 106+01 Yes ,>Screernng, Level
NA
330E+02
NA
NA
NA
NA
1006-02
2 OOE+01
NA
130E+00
2406-01
NA
980E+02
1 006+03
5406+01
3 206+01
500E-04
1006+01
4006-03 ̂
1806+01
1006+00
1 OOE+01
1 706+01
2006+00
1.206+01
5706*02
1206+04
200E+OO
8006+00
5006+00
4 20E+03

No
Yes
No
No
No
No
Yes
Yes
No
Yes
Yes
No
NO
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Screening Level NA
>Saieening Level
EN
Screenmc^Level NA^
EN
Screening Level NA
>Screenang Level
>SCTeenmg Level
6N
>Screenmg Level
>Screenmg Level
EN
<=SCTeenmg Level
>Screensng Level
</=Screening Level
<=Screenmg Level
L</=BKG
</=Screer«ng Level
</=BKG
</=Screentng Level
</=Sa-eenir»i Level
</=Screening Level
<^=Screer»ng Level
</=Screening Level
</=Screer«ng Level
</=Screer»ng Level
</=Screer»ng Level
</=Screenmg Level
</=Screenmg Level
</=Sweening Level
</=SCTeenmg Level

12836-01 |4906+01 |No l</=Screemng Level

J \\Sauget Area 2\SGW Evaluabon
August 31 2003
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TABLE E-2
COMPARISON OF SOIL SAMPLE DATA TO SOIL-TO-GROUNDWATER (SGW) STANDARDS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET ILLINOIS

ENSR International
Page 13 of 39

Site

QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
la South
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth

Location | Medium

SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-1 1
SOIL-Q-11
SOIL-Q-11

Surface
Surface
Surface
Surface
Surface
Surface

SOIL-Q-11 (Surface
SOIL-Q-1 ilSurface
SOIL-Q-1 1
SOIL-Q-11
SOIL-Q-11
SOIL-Q-1 1
SOIL-Q-11
SOIL-Q-1 1
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11

Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface

SOIL-Q-11 Surface
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-1 1
SOIL-Q-11
SOIL-Q-11
SOIL-Q-1 1
SOIL-Q-1 1
SOIL-Q-1 1
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-1 1

QSouth (S01L-Q-11
QSouth
QSoulh
IQ South
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
!Q South
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSoulh
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth

SOIL-Q-11
SOIL-Q-1 1
SOIL-Q-11
SOIL-CM t
SOIL-Q-1 1
SOIL-Q-1 1
SOIL-Q-11
SOIL-Q-1 1
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-1 1
SOIL-Q-11
SOIL-Q-11
SOIL-Q-1 1
SOIL-Q-11
SOIL-Q-11
SOIL-O-1 1
SOIL-Q-1 1
SOIL-Q-1 1
SOIL-Q-1 1
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11

Surface
Surface
Surface
Surface
Surface
burtace
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface

SOIL-Q-1 1.Surface
SOIL-Q-1 IlSurface
SOIL-Q-11
SOIL-Q-11
SOIL-Q-1 1
SOILO-1 1

Surface
Surface
Surface
Surface

Sample , Category

SOIL-Q-11-05
SOIL-Q-11-05
SOIL-Q-11-05
SOIL-Q-11-05
SOIL-Q-11-05
SOIL-Q-11-05
SOIL-Q-1 1-0 5
SOIL-Q-11-05
SOIL-Q-1 1-0 5
SOIL-Q-11-05
SOIL-Q-11-05
SOIL-Q-11-05
SOIL-Q-11-05
SOIL-Q-11-05
SOIL-Q-11-05
SOIL-Q-11-05
SOIL-Q-11-05
SOIL-Q-11-05
SOIL-CM 1-0 5
SOIL-Q-11-05
SOIL-Q-11-05
SOIL-Q-1 1-0 5-OUP
SOIL-Q-1 1-0 5-DUP
SOIL-Q-1 1-0 5-OUP
SOIL-Q-1 1-0 5-DUP
SOIL-Q-1 1-0 5-OUP
SOIL-Q-1 1-0 5-DUP
SOIL-O-11-0&-OUH
SOIL-Q-1 1-0 5-DUPj
SOIL-Q- 11-0 5-DUP
SOIL-Q-1 1-0 5-DUP
SOIL-Q-1 1-0 5-OUP
SOIL-CM 1-0 5-DUP
SOIL-Q-1 1-0 5-DUP
SOIL-Q-1 1-0 5-OUP
SOIL-Q-1 1-0 5-DUP
SOIL-Q-1 1-0 5-OUP
SOIL-Q-1 1-0 5-OUP
SOIL-Q-1 1-0 5-DUP
SOIL-Q-1 1-0 5-OUP
SOIL-Q-1 1-0 5-DUP
SOIL-Q-1 1-0 5-OUP
SOIL-Q-1 1-0 5-DUP
SOIL-CM 1-0 5-OUP
SOIL-Q- 11-O 5-OUP
SOIL-Q-1 1-0 5-DUP
SOIL-Q-1 1-0 5-DUP
SOIL-Q-1 1-0 5-DUP
SOIL-Q-1 1-0 5-OUP
SOIL-Q-1 1-0 5-DUP
SOIL-Q-1 1-0 5-OUP
SOIL-Q-1 1-0 5-OUP
SOIL-Q-1 1-0 5-DUP
SOIL-Q-1 1-0 5-OUP
SOIL-Q- 11-0 5-OUP
SOIL-Q-1 1-0 5-DUP
SOIL-Q-1 1-0 5-OUP
SOIL-Q-1 1-0 5-DUP
SOIL-Q-1 1-0 S-OUP
SOIL-Q-1 1-0 5-OUP
SOIL-Q-1 1-0 5-DUP
SOIL-Q-1 1-0 S-OUP
SOIL-Q-1 1-0 5-DUP
SOIL-Q-1 1-0 S-DUP
SOIL-Q-1 1-0 5-OUP
SOIL-Q-1 1-0 S-DUP
SOIL-Q-1 1-0 S-DUP
SOIL-Q-1 1-0 5-OUP
SOIL-Q-1 1-0 5-DUP
SOIL-Q-1 1-0 5-DUP
SOIL-CM 1-0 5-OUP
SOIL-CM 1-0 5-DUP
SOIL-Q-1 1-0 5-OUP
SOIL-Q-1 1-0 5-DUP
SOIL-CM 1-0 5-DUP
SOIL-Q-1 1-0 5-DUP
SOIL-Q-1 1-0 5-OUP

Semrvolable
Semrvolatfe
Semrvolable
Semrvolatile
Semrvolable
Semrvolatile
Semrvolatile
SemrvolaUe
Semrvolable
SemrvolaUe
Semrvolatile
Semrvolatile
Semrvolable
Semrvolable
Volatile
Volatile
Volatile
Votable
Volatile
Volatile
Volatile
Herbiade
Herbiade
Herbiade
Herbiade
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal

Constituent

Benzyl Butyl Phthalate
bis(2-6thylhexyl)phthalate
Carbazole
Chrysene
Dibenzo(aji)anthracene
Dibenzofuran
Diethyl Phthalate
Di-n-butylphthalate
Fluoranthene
Fkiorene
lndeno(12 3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
4-Methyt-2-pentanone (MIBK)
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Tetrachloroethene

'Ftesult
(mg/kg)
055
13
0034
071
0086
0046
0078
016
19
0096

Bkg
((mg/kg)

J
J

J
J
J
J

NA
353E-01
NA
2996-01
1206-01
NA
NA
NA
4506-01

j INA
018 J
049
078
2
00043
00057
0045
00018
0005
000096

Xylenes Total 10067
245-T
MCPA
MCPP
Pentachtorophenol
Aluminum
Anbmony
Arsenic
Banum
Beryllium j
Cadmium
Calaum
Chromium
Cobalt
Copper
Iron
Lead
Magnesium

Metal Manganese
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pestiade
Pestiade
Pesbade
Pestiade
Pestiade
Pestiade
Pesbade
Pestiade
Semrvolatile
SemivdaUe
Semrvolatile

Mercury
Nickel
Potassium
Selenium

00074
072
52
36
9900

j

NA
NA
3 31 E-01
430E-01

J NA
J NA
J
J
J
J
J
J
J
J
J

20 J_
1?
1500
062
29
73000
150
16
870
63000
2000
5700
680

4 1 ^
77
1100
25

Silver \B 3
Sodium
Vanadium
Zinc
4 4 -DDE
4.4--DDT

480
28
3600
OS6
1 4

alpha-BHC 02
alpha-Chlordane
Dieldnn
Endosulfan Sulfate
Endnn Ketone
garnma-Chlordane
1 ,2-Oichtorobenzene
1 4-DicWorobenzene
2-Methytnaphthalene

Semrvolatile Acenaphthene
Semrvolatile
Semrvolatle
Semrvolatle
Semrvolable
Semrvolatile
Semrvolaule
Semrvolable
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolaule
Sernrvolata'e
Semivolatile
Semrvoiatie
Semrvolable
Semrvolatile
Semrvolatile
Semrvolatile

Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
BenzoiS h i)perylene
BenzoOOfluoranthene
Benzyl Butyl Phthalate
bts(2-ethythexyr) phthalate
Carbazole
Chrysene
Dsbenzo(a h)anthracene
Dibenzofuran
DHVbutylphthalate
Fkioranthene
Fluorene
lndeno(1 2 3-cdJpyrene
Naphthalene
Phenanthrene

006
035
0043
011
039
0031
027
0048
013
082
21
19
22
072
1 7
018
42
027
21
028

NA
NA
1 07E-03
8806-04
1 616-03
NA
NA
3606+00
4576-03
1386+04
2336+00
1 <!4fc+U1
307E+02
9026-01
334E+00

1 9 746+04
2 21E+01
9406+00
8 58E+01

I 2336+04
1 30E+02
1 236+04
5526+02
1 346-01
3306+01

J 13016+03
J (1086+00

19 906-01
1586+02
3896+01
3906+02

J ,1236-02
J
J
J
J
J
J
J
J
J
J

4046-02
4966-02
6 156-03
1 136-02
1 816-03
NA
4116-02
NA
NA
NA

J 420E-02

J
J
J

J
012 iJ
0066
42
0.24
044
017
28

J

J
J
J
J

1206-01
2 766-01
4066-01
3666-01
4 146-01
283E-01
NA
353E-01
NA
299E-01
1 206-01
NA
NA
450E-01
NA
NA
NA
3 31E-01

SGWStnd
(mg/kg)
9306+02
3606+03
6006-01
1606+02
2006+00
NA
4706+02
2306+03
4306+03
5606+02
1406+01
1206+01
1206+04
4206+03
NA
3006-02
1006+00
6006-01
1306+01
6006-02
1506+02
1 10E+01
NA
NA
2006-02
NA
5006+00
250fc+01
2606+02
1 106+00
1006+00
NA
2 106+01
NA
3306+02
NA
NA
NA
NA
1006-02
2006+01
NA
1306+00
2406-01
NA
9 806+02
1006+03
5406+01
3206+01
5006-04
1006+01
4006-03
1806+01
1 OOE+00
1006+01
1706+01
2006+00
1206+01
570E+02
1206+04
2006+00
8 OOE+00
5006+00
4206+03
490E+01
9306+02
3606+03
6006-01
1606+02
2006+00
NA
2306+03
4306+03
560E+02
1406+01
1206+01
1206+04

COPC' Reason
No l</=Screenmg Level
No
No
No
No

</=Screer»ng Level
</=Screemno, Level
</=Screening Level
</=Screer»ng Level

No I Screening Level NA
No
No
No
No
No
No
No
No
No
No
No
No
,No
No
No
No
No
No
No
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
No
No
No
Yes
Yes
No
Yes
Yes
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

</=Screer»ng Level
</=Screemng Level
</=Screerang Level
<V=Screer»ng Level
</=Screemng Level
</=Screemng Level
</=Screer»ng Level
</=Screer»ng Level
Screening Level NA
</=Screentng Level
</=Screening Level
</=Screenmg Level
</=Screer»ng Level
</=Screening Level
</=Screemng Level
</=Screening Level
Soeerang Level NA
Screening Level NA
</=BKG
Screening Level NA
>Scre«rung Level
</=Screenrng Level
>Screening Level
</=Screening Level
>Screening Level
6N
>Screening Level
SCTeeningJ_evel NA
> Screening Level
6N
Screening Level NA
6N
Screening Level NA
>Screerungj.evel
>Screening Level
6N
>Screemng Level
>Screening Level
6N
</=Screening Level
>ScreenmgJ.evel
</=Screenmg Level
</=Screening Level
</=BKG
</=Screernr>g Level
</=BKG
</=Screening Level
</=Screening Level
</=Saeenng Level
</=Screer»ng Level
</=Screenmg Level
</=Sa*er«ng Level
</=Screer»ng>evel
</=Screemng Level
</=BKG
</=ScreemngL Level
</=Screer»ng Level _,
</=Screer«ng Level
</=Screer»ng Level
</=Screer»ng Level
</-Screening Level
</=Screer«ng Level
</=Saeening Level
</=Screemng Level
Screening Level NA
</=Screer»ng Level
</*Screening Level
</=Screernng Level
</*Screening Level
</-Screening Level
</=Screening Level

i \\Sauget Area 2\SGW Evaluation
August 31 2003

Revision 0



TABLE E-2

COMPARISON OF SOIL SAMPLE DATA TO SOIL-TO-GROUNDWATER (SGW) STANDARDS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

ENSR International
Page 14 of 39

Site

fQ South
QSouth
QSouth
Q South
QSouth
QSouth j
QSouth
QSouth
QSouth _,
QSouth
QSouth
IQ South
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth^
QSouth
QSouth
QSouth
QSouth
QSouth
QSoulh
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
Q South
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSoulh
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSoulh
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth

Location
SOIL-Q-11
SOIL-Q-11
SOIL-Q- 11
^OIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-1 1
SOIL-Q-1 1
SOIL-Q-11
SOIL-Q-1 1
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-CM 1
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-1 1
SOIL-O-1 1
SOIL-Q-11
SOIL-Q-11
SOIL-Q-1 1
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-11
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12

Medium
Surface
Surface
Surface
Surface
Surface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface

Sample
SOIL-Q-1 1-0 5-DUP
SOIL-Q-1 1-0 5-OUP
SOIL-Q-1 1-0 5-DUP
SOIL-Q-1 1-0 5-DUP
SOIL-Q-1 1-0 5-DUP
SOIL-Q-1 1-6
SOIL-Q-1 1-6
SOIL-Q-1 1-6
SOIL-Q- 11 -6
SOIL-Q-1 1-6
SOIL-Q-1 1-6
SOIL-Q-1 1-6 ]
SOIL-Q-1 1-6
SOIL-Q-1 1-6
SOIL-Q-1 1-6
SOIL-Q-1 1-e
SOIL-Q-1 1-6
SOIL-Q-11-6
SOIL-Q-1 1-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-11-6
SOIL-Q-12-0 5
SOIL-Q-12-0 5
SOIL-Q-12-0 5
SOIL-Q-12-0 5
SOIL-Q-12-0 5
SOIL-Q-12-0 5
SOIL-Q-12-0 5
SOIL-Q-12-0 5
SOIL-Q-12-0 5
SOIL-Q-12-0 5
SOIL-Q-12-0 5

Category
Semrvolatile
Volatile
Volatile
Volatile
Volatile
Herbiade
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Mela)
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pesbade
Pestiade
Pesbade
Pestiade
Pesbade
Pesbade
Pestiade
Pesbade
Pestiade
Pesbade
Pesbade
Semrvolatile
Semrvolable
Semrvolatile
Semrvolatile
Semrvolatile
Semivolatile
Semrvolatile
Semrvolata'e
Semrvolatile
Semrvolatile
Semivolatile
Semrvolatile
Semrvolatile
Semrvolatile
SemrvolaMe
Semrvolable
Semrvolatile
Semrvolatile
Semrvolatile
Volatile
Volatile
Volatile
Volatile
Volable
Volatile
Volatile
Volable
Volable
Volatile
Herbiade
Herbiade
Herbicide
Herbiade
Herbicide
Metal
Metal
Metal
Metal
Metal
Metal

Constituent
Pyrene
4-Methy|-2-pentanoneJMIBI<^
Chlorobenzene
Ethytbenzene
Xylenes. Total
Pentachlorophenol
Aluminum
Anbmony
Arsenic
Banum
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Cooper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Vanadium
Zinc
4,4'-DDD
4,4'-DDT
Aldrtn
alpha-BHC
alpha-Chlordane
delta-BHC
Dieldnn
Endosulfan II
Endosulfan Sulfate
endnn Aldehyde
Endnn Ketone
1 ,4-Dichlorobenzene
2.4,5-Tnchloroprtenol
Acenaphthene
Anthracene
Benzo(a)anthrac«ne
Benzo(a)pyrene
Benzo(b)fluoranthene
Bert2o(g.h.i)perylene
Benzo(k)ftuoranthene
Benzyl Butyl Phthalate
t»s(2-Ethylhexyl)phthalale
Chrysene
Dibenzofuran
Di-n-butylphthalate
Fluoranthene
Fkiorene
Phenanthrene
Phenol
Pyrene
2-Butanone (M6K)
Acetone
Benzene
Carbon Disulfide
Chlorobenzene
Chloroethane
Ethylbenzene
Toluene
Tnchloroethylene
Xylenes, Total
2.4-0
Dichlorprop
MCPA
fACPP
Pentachlorophenol
Aluminum
Arsenic
Banum
Beryiium
Cadmium
Calcium

Result
(mg/kg)
42
0003
001
0021
025
240
10000
14
19
620
028
10
18000
130
25
570
210000
1500
1700
1400
36
320
660
2
12
2100
1 4
15
021
005
0031
024
046
0086
0076
26
022
12
1 1
1 3
2
1 8
18
22
1 1
1 1
31
11
21
082
23
45
14
61
1
52
0071
023
046
00078
11
0026
045
0019
00022
22
00047
00037
1 1
2
0036
12000
6
200
082
14
9800

J
J

J
J

J

J

J
J
J

J
J
J
j
J

J
J
J
J

J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J

J
J
J

J
J
J
J
J
J
J
J

Bkg
(mg/kg)
4306-01
NA
NA
1 07E-03
1 616-03
NA
7866+03
1 21E+00
9266+00
3286+02
628E-01
2 91E-01
2486+04
1 57E+01
914E+00
1 35E+01
188E+04
1 33E+01
1 02E+04
450E+02
2 076-02
2356+01
1 7SE+03
NA
2986+01
5 886+01
NA
1 04E-03
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
640E-02
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
837E-04
NA
NA
1506-03
996E-03
1 146-01
NA
3606+00
4576-03
138E+04
1 246+01
3 076+02
9026-01
334E+00
9746+04

SGW Stnd
(mg/kg)
4 206+03
NA
1 OOE+00
1 30E+01
1 50E+02
2 OOE-02
NA
5006+00
250E+01
2 60E+02
1 106+00
1006+00
NA
2 106+01
NA
330E+02
NA
NA
NA
NA
1 OOE-02
2 OOE+01
NA
2406-01
9806+02
1 OOE+03
1 60E+01
3 206+01
5 OOE-01
500E-04
1006+01
5006-04
4006-03
1 806+01
1806+01
1006+00
1006+00
2006+00
2 706+02
5706+02
1206+04
2 OOE+00
8 OOE+00
5 OOE+00
4206+03
4906+01
9306+02
3 60E+03
160E+02
NA
230E+03
4306+03
5606+02
1 206+04
1006+02
4206+03
NA
1 60E+01
3 OOE-02
3206+01
1 006+00
NA
1306+01
J .206+01
6006-02
1506+02
1SOE+00
NA
NA
NA
2006-02
NA
2506*01
260E+02
1 106+00
1 OOE+00
NA

COPC'
No
No
No
No
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
No
No
No
Yes
Yes
No
Yes
No
Yes
No
No
No
Yes
No
Yes
Yes
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
<=Screernng Level
Screening Level NA
<=Soieening Level
</=Screening Level
</=SCTeening Level
>ScreerunjLLevel
Screening Level NA
>Screenin£ Level
<=Screening Level
^Screening Level
</=Screer»ng Level
^Screening Level
EN
>Screemng Level
Screening Level NA
>SCTeerung Level
EN
Screening Level NA
EN
Sa-eenmg Level NA
>Screening Level
>SaBer»ng Level
EN
>Screer»ng Level
</=Screer»ng Level
> Screening Level
*/=Screenmg Level
</=Screenmg Level
</=Screening Level
>Sa«ening Level
</=Saeer»ng Level
>Screenng Level
>Screening Level
</=Screening Level
</=Screer»ng Level
>Screening Level
</=Screer»ng Level
</=Screemng Level
</=Screer»ng Level
</=Screeomg Level
</=Screening Level
</=Screenir>g Level
</=Screer»ng Level
</=Screemng Level
</=Screer»ng Level
</=Screening Level
</=Screer»ng Level
</=Screer»ng Level
</=Screer»ng Level
Screening Level NA
</=Screening Level
«/=SCTeenmgj_evel
t/=Screenmg Level
</=Screerang Level
>tf=Screening Level
</=Screening Level
Screening Level NA
</=Screening Level
>So«ening Level
</=Screenmg Level
>Screenmg Level
Screening Level NA
<r=Screer»ng Level
</=Screening Level
</=Screening Level
</=Screening Level
</=Screer«ng Level
Screening Level NA
Screenang Level NA
Sweening Level NA
</=BKG
Screening Level NA
</=Screenmg Level
</=Screening Level
<J=Screerang Level
</=BKG
EN

J \\Sauget Area ZXSGW Evaluation
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Revision 0



TABLE t. 2
COMPARISON OF SOIL SAMPLE DATA TO SOIL-TO-GROUNDWATER (SGW) STANDARDS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET ILLINOIS

ENSR Intemabonal
Page 15 of 39

Site I Location

|Q South
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth

I QSouth
QSouth
,Q South
QSouth

SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12

Q South SOIL-Q-12
I QSouth SOIL-Q-12
' QSouth SOIL-Q-12
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
i QSouth
QSouth
QSouth

SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12

Medium

Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface ,
Surface
Surface
Surface
Surface
Surface
Surface _,
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Subsurface
Subsurface

QSouth j SOIL-Q-1 2 Subsurface
Q South I SOIL-Q 1 2 | Subsurface
Q South SOIL-Q-12 Subsurface
QSouth
QSouth
QSouth
QSouth

SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12

Q South |'SOIL-Q-12
QSouth
QSouth

SOIL-Q-12
SOIL-Q-12

Q South 'SOIL-Q-12
Q South |SOIL-Q-12
Q South ISOIL-Q-12
Q South ISOIL-Q-12
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth

SOIL-Q-12
SOIL-Q-12
SOIL-Q 12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12

Q South ISOIL-Q-12
QSouth
QSouth
QSouth
QSouth
QSouth

SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12

Q South 'sOIL-Q-12
QSouth
QSouth
QSouth '
QSouth
QSouth
QSouth
iQ South
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
OSouth
QSouth

SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-12
SOIL-Q-1 3
SOIL-Q-1 3
SOIL-Q-13
SOIL-Q-13
SOIL-Q-13

Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Surface
Surface
Surface
Surface
Surface

SOIL-Q-13 ISurface
SOIL-Q-13
SOIL-Q-13

Surface
Surface

SOIL-Q-1 3 1 Surface
SOIL-Q-13
SOIL-Q-13

Surface
Surface

Sample | Category

SOIL-Q-12-0 5 IMetaf
SOIL-Q-12-0 5 (Metal
SOIL-Q-12-0 5 JMetal
SOIL-Q-12-0 5 Metal
SOIL-Q-12-0 5
SOIL-Q-12-0 5
SOIL-Q-12-0 5
SOIL-Q-12-0 5
SOIL-Q-12-0 5
SOIL-Q-12-0 5
SOIL-Q-12-0 5
SOIL-Q-12-0 5
SOIL-Q-12-0 5
SOIL-Q-12-O 5
SOIL-Q-12-0 5
SOIL-Q-12-0 5
SOIL-Q-12-0 5
SOIL-Q-12-0 5
SOIL-Q-12-0 5
SOIL-Q-12-0 5
SOIL-Q-12-0 5
SOIL-Q-12-0 5
SOIL-Q-12-0 S
SOIL-Q-12-0 5
SOIL-Q-12-6
SOIL-Q-12-6
SOIL-Q-12-6
SOIL-Q-12-6
SOIL-Q-12-6
SOIL-Q-12-6
SOIL-Q-12-6
SOIL-Q-12-6
SOIL-Q-12-6
SOIL-Q-12-6
SOIL-Q-12-6
SOIL-Q-12-6
SOIL-Q-12-6
SOIL-Q-12-6
SOIL-Q-12-6
SOIL-Q-12-6
SOIL-Q-12-6
SOIL-Q-12-6
SOIL-Q-12-6
SOIL-Q-12-6
SOIL-Q-12-6
SOIL-Q-12-6
SOIL-Q-12-6
SOIL-Q-12-6
SOIL-Q-12-6
SOIL-Q-12-6
SOIL-Q-12-6
SOIL-Q-12-6
SOIL-Q-12-6
SOIL-Q-12-6
SOIL-O-12-6
SOIL-Q-12-6
SOIL-Q-12-6
SOIL-Q-12-6
SOIL-Q-12-6
SOIL-Q-12-6
SOIL-Q-12-6
SOIL-Q-12-6
SOIL-Q-12-6
SOIL-CM2-6
SOIL-Q-12-6
SOIL-Q-12-6
SOIL-Q-13-0 5
SOIL-Q-13-0 5
SOIL-Q-13-0 5
SOIL-Q-1 3-0 5
SOIL-Q-13-0 5
SOIL-CM 3-0 5
SOIL-Q-1 30 5
SOIL-Q-13-0 5
SOIL-Q-13-0 5
SOIL-Q-13-0 5
SOIL-Q-13-0 5

Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pestiade
Pestiade
Pestiade
Pestaade
SemrvolaMe
Semtvolable
Semrvolatile
SemrvolaWe
Semrvolatile
Semrvolaule
Semivolatile
Semrvolatile
Herbicide
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pestiade
Pesbade

Constituent
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Vanadium
Zinc

Result
<mg/kg)
20
88
33
19000
47
4300
460
0059
22
1600
30
210

'Bkg
(mg/kg)

2 216+01
9405+00
8 586+01
2336+04
1306+02
1236+04
5526+02
1 346-01
3306+01

J 13016+03

44--OOT 079 J
alpha-Chlordane 0014 J
Dieldnn JO 28
Endosulfan Sulfate 002
Benzo(a)anthracene [003
Benro(b)fluoranthene
Benzo(k)fluoranthene
txs(2-Ethylhexy!)phthalate

0033
0032
078

Chrysene 0 042
Fluoranthene
Phenanthrene

0057
0026

Pyrene 0053
Pentachlorophenol
Aluminum
Arsenic
Banum
Beryiium

041
9600

J
J
J
J
J
J
J
J
J
J

3896+01
3906+02
4046-02
6156-03
1 136-02
1 816-03
2 76E-01
3666-01
2836-01
3536-01
299E-01
4506-01
3 316-01
4306-01
NA
7866+03

58 ] _
280
069

Cadmium 0 13
Calcium 1 15000
Chromium 16
Cobalt
Copper

83
21

Iron 19000
Lead 14
Magnesium 6700
Manganese ,510
Mercury 10021
Nickel 22
Potassium
Vanadium

1900
28 I

Zinc 63
4 4 -DDT
gamma-BHC (Lindane)

079
00038

Pesbade gamma-Chlordane 029
Pestiade
Semrvolatile
Semivolatile
Semrvolable
Semrvolatle
SemrvolaWe
Semrvolable
Semrvolable
SemrvolaUe
Volatile
Volable
Volable
Volable
Volatile
Volatile
Volable
Volable
Volatile
Volatile
Volable
Herbiade
Herbiade
Herbiade
Herbicide
Metal
Metal
Metal
Metal
Metal
Metal
Metal

Heptachlor lo 0068
1 2 4-Tnchlorobenzene 1 0 069
2-Methytnaphthalene
3-Methylphenol/4-Methylphenol

054
038

Benzyl Butyl Phthalate 1 0 25
bis(2-ethylhexyi)phthalate
Dt-n-txitylphthalate

29
013

Naphthalene IS 2
Phenanthrene
1 1 1-Tnchtoroethane
1 l-DtcMoroethane
1 2-Dichloroethene (total)
Benzene
Chlorobenzene
Chloroethane
Ethylbenzene
Tetrachloroethene
Toluene
Tnchloroethylene
Xylenes Total
24-D
MCPA
MCPP
Pentachlorophenol
Aluminum
Arsenic
Banum
Beryiium
Cadmium
Calaum
Chromium

0033
047
076
85
2
12
019
270
096
1300
038
1900
0012
06
075
00052
14000
79
250
099
24
13000
24

J

J

J

J
J

J
J

J
J
J
J

J

J

J
J

J
J
J
J
J

9266+00
3 286+02
6 28E-O1
2 916-01
2486+04
1 57E+01
9 146+00
1 356+01
1886+04
1 336+01

L^02E+04
450E+02
207E-02
235E+01
1 756+03
2986+01
5886+01
1 046-03
NA
240E-04
NA
NA
NA
NA
NA
6406-02
NA
NA
NA
NA
NA
NA
NA
NA
NA
837E-04
1 02E-03
NA
NA
150E-03
9966-03
NA
360E+00
457E-03
1 38E+04
1 24E+01
3 07E+02
902E-O1
3346+00
9 74E+04
221E+01

SGWSbx)
(mg/ka)
2 106+01
NA
3306+02
NA
NA
NA
NA
1 OOE-02
2 OOE+01
NA
980E+02
1 OOE+03
3.206+01
1006+01
4006-03
1806+01
2 OOE+OO
5006+00
4 90E+01
3606+03
1606+02
4306+03
1.206+04
4206+03
2006-02
NA
2506+01
2606+02
1 106+00
1 OOE+00
NA
2106+01
NA
3306+02
NA
NA
NA
NA
1006-02
2006+01
NA
9806+02
1006+03
3206+01
9006-03
1 006+01
2.306+01
5006+00
1 20E+01
1506+01
9306+02
3606+03
2306+03
1 206+01
1206+04
2006+00
230E+01
4006-01
3006-02
1006+00
NA
1306+01
6006-02
1206+01
6006-02
1506+02
150E+00
NA
NA
2.006-02
NA
2506+01
260E+02
1 106+00
1 OOE+00
NA
2 106+01

COPC'

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason

</=Screer»ngJ.evel
Screening Level NA
</=Screenmg Level
EN
Screening Level NA
6N
Screening Level NA
</=BKG
<V=BKG
EN
</=Screenmg Level
</=Screerang Level
</=Screening Level
</=Screer»ng Level
</=BKG
<=Saeening Level

No i</=Screer»ng Level
No
No
No
No
No
No
No _j
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
NO
No
No
Yes
Yes
Yes
No
No
No
Yes
Yes
Yes
No
No
No
No
No
No
No
No

</=ScreeningJ.evel
</=Screer»ng Level
</=SCTeer»ng Level
</=Screenmg Level
</=ScreeningJ.evel
</=Screening Level
<=Screer«ng Level
>Screening Level (
Screening Level NA
</=Screening Level
</=BKG
</=Screer»ng Level
</=Sweenrng Level
EN
</=Screer»ng Level
Screening Level NA
</=Screemng Level
6N
Screening Level NA
EN
Screening Level NA
> Screening Level
</=BKG
EN
</=Screer»ng Level
<=SaBenng Level
</=Screenms Level
</=Saeening Level
</=Screer»ng Level
</=Screening Level
</=Screer»ng Level
</=Screentng Level
</=Screenmg Level
</=Screernng Level
</=Screening Level
</=Screening Level
</=Screening Level
</=Screer»ng Level
</=Screening Level
</=Saeer»ng Level
>Screening Level
>Screemng Level ;

>Screenmg Level
Screening Level NA
</=BKG
<=BKG
>Screen«-K) Level
>Screenmg Level
>Screenmg Level
</=Saeernng Level
Screening Level NA
Screening Level NA
</=Saeemng Level
Screening Level NA
</=Screenmg Level
</=Screer»ng Level
</=Screening Level

No I</=BKG
No
Yes

EN
>Screemng Level

J \\Sauget Area 2\SGW Evaluation
August 31 2003
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TABLE E 2
COMPARISON OF SOIL SAMPLE DATA TO SOIL-TO-GROUNDWATER (SGW) STANDARDS
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET ILLINOIS

ENSR International
Page 16 of 39

(Site 1 Location
Q South ISOIL-Q-13

|Q South
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth

JO South
QSouth
QSouth
QSouth

IQ South

SOIL-Q-13
SOIL-Q-13
SOIL-Q-13
SOIL-Q-13
SOIL-Q-13
SOIL-Q-13
SOIL-Q-13
SOIL-Q-13
SOIL-Q-13
SOIL-Q-13
SOIL-Q-13
SOIL-Q-13
SOIL-Q-13
SOIL-Q-13

Medium Sample
Surface lSOIL-O-13-0 5
Surface 'SOIL-Q-13-05
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface

SOIL-Q-13-0 5
SOIL-Q-13-05
SOIL-Q-13-0 5
SOIL-Q-13-05
SOIL-Q-13-0 5
SOIL-Q-13-05
SOIL-Q-13-0 5
SO1L-Q-1SO 5
SOIL-Q-13-0 5
SOIL-Q-13-0 5
SOIL-Q-13-05

Surface ISOIL-Q-13-0 5
Surface ISOIL-Q-13-05

IQ South (SOIL-Q-13 'Surface
QSouth I SOIL-Q-1 3
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
,Q South
IQ South
'QSouth

SOIL-Q-13
SOIL-Q-13
SOIL-Q-13
SOIL-Q-13
SOIL-Q-13
SOIL-Q-13
SOIL-Q-13
SOIL-Q-14
SOIL-Q-14

Q So*j*h SQ'L-O-M
QSoulh
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth

SOIL-Q-14
SOIL-Q-14
SOIL-Q-14
SOIL-Q-14
SOIL-Q-14
SOIL-Q-14
SOIL-Q-14
SOIL-Q-14
SOIL-Q-14

Q South ISOIL-Q-14
QSouth 'SOIL-Q-14
QSoulh
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
IQ South
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth n

QSouth
iQ South
iQ South
.QSouth
IQ South
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
Q South
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth

SOIL-Q-14
SOIL-Q-14
SOIL-Q-14
SOIL-Q-14
SOIL-Q-14
SOIL-Q-14
SOIL-Q-14
SOIL-Q-14
SOIL-Q-14
SOIL-Q-14
SOIL-Q-14
SOIL-Q-14
SOIL-Q-14
SOIL-Q-14
SOIL-Q-14
SOIL-Q-14
SOIL-Q-14
SOIL-Q-15
SOIL-Q-15
SOIL-Q-15
SOIL-Q-15
SOIL-Q-15
SOIL-Q-15
SOIL-Q-15
SOIL-Q-15
SOIL-Q-15
SOIL-Q-15
SOIL-Q-15
SOIL-Q-15
SCML-Q-15
SOIL-CMS
SOIL-Q-15
SOIL-Q-15
SOIL-Q-15
SOIL-Q-15
SOIL-Q-15

Q South SOIL-Q-15
Q South SOIL-Q-15
Q South SOIL-Q-15

Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface 1
Surface
Surface 1
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface

SOIL-Q-13-05
SOIL-Q-13^ 5
SOIL-Q-13-05
SOIL-Q-13-0 5
SOIL-Q-13-05
SOIL-Q-13-0 5
SOIL-Q-13-05
SOIL-Q-13-0 5

Category
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pestiade
Pestiade
Pesbade
Pesbade
Pesbade
Pestiade
Semrvolatile
Semrvolatile
Semrvolatile
Volable

SOIL-Q-13-05 Volable
SOIL-Q-14-05 iHerbrade _,
SOIL-Q- 14-O 5 Herbiade
SO'L-O-14-n 5 Herbicide

Constituent
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Thallium
Vanadium
Zinc
4 4'-DDE

Result
(mg/kg)
11
42
24000
60
4900
660
014
27
2300
018
1 9
36
260
0043

44'-DDT 10071
alpha-Chlordane
Dieldnn
Endosulfar Sulfate
Endrin Aldehyde

0014
01
00055
0012

Benzo(k)ftuoranthen« 10 039
bis(2-Ethylhexyl)phthalate
Chrysene
Toluene
Xylenes Total
MCPA
MCPP
PAntarhlnmnh^nnl

SOIL-Q-14-05 (Metal 'Aluminum
SOIL-Q-14-0 5
SOIL-Q-14-0 5
SOIL-Q-14-0 5
SOIL-Q-14-0 5
SOIL-Q-14-0 5
SOIL-Q-14-0 5
SOIL-Q-14-0 5
SOIL-Q-14-0 5
SOIL-Q-14-0 5
SOIL-Q-14-0 5
SOIL-Q-14-0 5
SOIL-Q-14-0 5
SOIL-Q-14-0 5
SOIL-Q-14-0 5
SOIL-Q-14-0 5

Metal
Metal
Metal
Metal
Metal
Metal
Metal

Arsenic
Banum j
Beryllium
Cadmium
Cataum
Chromium
Cobalt

Metal (Copper
Metal (iron j
Metal (Lead
Metal j Magnesium
Metal
Metal
Metal
Metal

SOIL-Q-14-0 5 'Metal
SOIL-Q-14-05 | Metal
SOIL-Q-14-0 5 Metal
SOIL-Q-14-0 5
SOIL-Q-14-0 5
SOIL-Q-14-0 5
SOIL-Q-14-0 5
SOIL-Q-14-0 5
SOIL-Q-14-0 5
SOIL-Q-14-0 5
SOIL-Q-14-0 5
SOiL-Q-14-0 5
SOIL-Q-15-0 5
SOIL-Q-1^0 5
SOIL-Q-15-0 5
SOIL-Q-15-0 5
SOIL-CM 5-0 5
SOIL-Q-15-0 5
SOIL-Q-15-0 5
SOIL-Q-15-0 5
SOIL-Q-15-0 5
SOIL-Q-15-0 5
SOIL-Q-1 5-0 5
SOIL-Q-1 5-0 5
SOIL-Q-15-0 5
SOIL-Q-1 5-0 5

Pesbade
Pestiade
Pestiade
Semrvolatile
Semivolatile
SemrvolaUle
Volable
Volable
Volable
Herbiade
Herbiade
Herbiade
Metal
Metal
Metal
Metal
Metal
Metal
Metal
fvletal
Metal
Metal
Wai

SOIL-Q-15-0 5 i Metal
SOIL-Q-1 5^)5
SOIL-Q-1M 5
SOIL-Q-1 5-05
SOIL-Q-15-0 5
SOIL-Q- 15-0 5
SOIL-Q-15-0 5

Metal
Metal
Metal
Metal
Metal
Metal

Manganese
Mercury
Nickel
Potassium
Silver

005
0028
00012
000074
37 1
15
nnow
7200 1

51
180
053
18
11000
17
68
86
14000
62
4200
380
013
29
1300
011

Vanadium 21
Zinc (240
4 4-DDT
Dieldnn
Heptachlor Epoxide
bisj2-Ethylhexyi)phthalale
Chrysene
Dwvbutytphthalate
eihylbenzene
Toluene
Xylenes Total
24-D
MCPP
Pentachlorophenol
Aluminum
Arsenic
Banum
Beryllium
Cadmium
Cataum
Chromium
.Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Thallium
Vanadium

0039
00022
0012
0063 J
0023
005S
00005
00018
00026
00087
17
00024
11000
5
180
097
19
9000
20
86
35
19000
48
4300
320
016
22
1600
097
31

SOIL-Q-1 5-0 5 Metal IZinc 260

J

J

J
J
J

J
J
J
J
J
J
J
J
J
J

Bkg
(mg/kg)
9406+00
8586+01
2336+04
1306+02
1.23E+04
5526+02
1 34E-01
3306+01
3 016+03

SGWStnd
(mg/Vg)
NA
330E+02
NA
NA
NA
NA
1 OOE-02
2 OOE+01
NA

990E-01 12406-01
NA
389E+01
390E+02
1 236-02
4046-02
6 156-03
1 136-02
1 81E-03
5886-03
2 836-01
3536-01
2996-01
NA

1 606+00
9806+02
1 OOE+03
5 406+01
3.20E+01
1006+01
4006-03
1806+01

COPC'
No
No
No
No
No
No
Yes
No
No
No
Yes
No
No
No

Reason
Screening Level NA
</=Screenmg Level
EN
Screening Level NA
EN
Screening Level NA
>Screening Level 1
</=BKG
EN
</=Screemng Level
> Screening Level
</=Screening Level
•̂ Screening Level
</=Screening Level

No |</=Screening Level
No |</=Screening Level
No t<f=BKG
No i</=Screenmg Level

1 006+00 (No
4 906+01 (No
3606+03
1606+02
1 20E+01

1 616-03 1 506+02
NA
3606+00
4 S7F-W

J~J1 386+04

J

J

J
J
J
J
J
J
J
J
J
J
J
J

J

J

J

1 246+01
3 076+02
902E-01
3346+00
9746+04
2216+01
9406+00
858E+01
2336+04
1 30E+02
1 236+04
552E+02
1 346-01
3306+01
3 016+03
9906-01
3896+01
3906+02
4046-02
1 136-02
1056-02
3536-01
2996-O1
NA
1076-03
NA
1 616-03
9966-03
360E+00
4576-03
1 386+04
1 246+01
3 076+02
902E-01
3346+00
974E+04
2216+01
9406+00
8 S8E+01
2336+04
1 306+02
1236+04
5526+02
1 346-01
3306+01
3 01E+03
NA
3896+01
3 90E+02

NA
NA

<=Screer»ng Level
</=Screening Level

No i</=Screenmg Level
No i</=Screemng Level
No j<=Screemng Level
No </=Screernng Level
No
No

Screening Level NA [

Screening Level NA
7 nOF-05 N" </=Scre«"omrj 1 evrt
NA
2506+01
2606+02
1 106+00
1006+00
NA
2 10E+01
NA
330E+02
NA
NA
NA
NA
1006-02
2 006+01
NA
2406-01
9806+02
1006+03
3206+01
4006-03
7006-01
360E+03
1606+02
230E+03
130E+01
1.206+01
1 50E+02
1506+00
NA
2 OOE-02
NA
250E+01
2606+02
1 106+00
1006+00
NA
2 106+01
NA
3306+02
NA
NA
NA
NA
1006-02
2006+01
NA
1606+00
9806+02
,1 006+03

No
No
No

Screening Level NA
</=Screenmg Level
</=Screening Level

No </=Screening Level
No
No
No
No
No
No
No
No
No
No
No
No

</=BKG
EN
</=Screening Level
SCTeenng Level NA ,
</=Screening Level
EN
Screening Level NA
EN
Screening Level NA
</=BKG
</=BKG
6N

No i</=Screening Level
No j</=Screenmgt Level
No </=Screening Level
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No

</=Screenmg Level '
</=Screer«ng Level i
</=SCTeernng Level
</=Screening Level
</=Screer»ng Level
</=So»enmg Level
</=SCTeer«ng Level
</=Screemng Level
</=Screening Level
</=Screer»ng Level
Screening Level NA
</=Screer«ng Level
Screening Level NA
«/=Screer«ng Level
«/=Saeening Level
</=Screemng Level
</=BKG
6N
</=Screemng Level
Screening Level NA
</=Soeening Level
6N
Screening Level NA
6N
Screening Level NA
>Screena-xj Level
</=BKG
EN
^=Screenmg Level
</=Screemng Level
</=Screenang Level

August 31 200
J \\Sauget Area 2\SGW Evaluation Revision



TABLE f-2
COMPARISON OF SOIL SAMPLE DATA TO SOIL-TO-GROUNDWATER (SGW) STANDARDS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET. ILLINOIS

ENSR International
Page 17 of 39

Site
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
Q South
QSouth
Q South _J
QSouth
QSouth
QSouth

Location

fSOIL-Q-15
SOIL-Q-15
SOIL-Q-15
SOIL-Q-15
SOIL-Q-15
SOIL-Q-15
SOIL-CMS
SOIL-CMS
SOIL-Q-15
SOIL-Q-15
SOIL-Q-15
SOIL-Q-15
SOIL-Q-1 S
SOIL-Q-15
SOIL-Q-1 S
SOIL-Q-15
SOIL-Q-15
SOIL-Q-15
SOIL-Q-15
SOIL-Q-15
^OIL-Q-15
SOIL-Q-16

Q South S01L-Q-16
O South
QSouth

SOIL-Q-16
SOIL-Q-16

Q South SOIL-Q-16
Q South SOIL-Q-16
Q South SOIL-Q-16
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth

SOIL-Q-16
SOIL-Q-16
SOIL-Q-16
SOIL-Q-161
SOIL-Q-16
SOIL-Q-16
SOIL-Q-16

Q South SOIL-Q-16
Q South SOIL-Q-16
Q South iSOIL-Q-16
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth

SOIL-Q-16
SOIL-Q-16
SOIL-Q-16
SOIL-Q-16
SOIL-Q-16
SOIL-Q-16
SCHL-CM6
SOIL-Q-16
SOIL-Q-16
SOIL-O-16
SOIL-Q-16
SOIL-Q-16
SOIL-Q-16
SOIL-Q-161
SOIL-Q-16

Q South SOIL-Q-16
QSouth iSOIL-Q-16
QSouth I SOIL-Q- 16
Q South ISOIL-Q-16
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
Q North
Q North
Q North
Q North
Q North
Q North
Q North
Q North
Q North
Q North

SOIL-Q-16
SOIL-Q-16
SOIL-Q-16
SOIL-Q-16
SOIL-Q-16
SOIL-Q-16
SOIL-Q-16
SOIL-Q-16
SOIL-Q-16
SOIL-Q-16
SOIL-Q-1
SOIL-Q-1
SOIL-Q-1
SOIL-Q-1
SOIL-Q-1
SOIL-Q-1
SOIL-Q-1
SOIL-Q-1
SOIL-Q-1

Medium

Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface

SOIL-Q-1 Subsurface

Sample

SOIL-Q-15-0 5
SOIL-Q-1 W 5
SOIL-Q-1 50 5
SOIL-Q-15-0 5
SOIL-CM 5-0 5
SOIL-Q-15-0 5
SOIL-CM 5-0 5
SOIL-CM 5-0 5
SOIL-Q-15-0 5
SOIL-Q-1 5-O5
SOIL-Q-15-0 S
SOIL-Q-1 5-0 5
SOIL-Q-1 5-0 5
SOIL-Q-15-05
SOIL-Q-15-05
SOIL-Q-1M 5
SOIL-Q-1S-05
SOIL-Q-15-05
SOIL-Q-15-05
SOIL-Q-15-05
SOIL-Q-15-0 5
SOIL-CM &0 5
SOIL-Q-16-05
SOIL-Q-16-0 5
SOIL-CM 6-0 5
SOIL-Q-16-0 5
SOIL-Q-16-05
SOIL-Q-16-0 5
SOIL-Q-16-0 5
SOIL-Q- 1&O 5
SOIL-Q-16-0 5
SOIL-Q-16-Q.5
SOIL-Q-16-0 5
SOIL-Q-16-0 5
SOIL-Q-16-05
SOIL-Q-16-0 5
SOIL-Q-16-05
SOIL-Q-1&05
SOIL-Q-16-05
SOIL-Q-16-05
SOIL-Q-16-0 5
SOIL-Q-16-0 5
SOIL-Q-16-05
SOIL-Q-16-0 5
SOIL-CM 60 5
SOIL-Q-16-0 S
SOIL-Q-16-0 5
SOIL-Q-16-05
SOIL-Q-16-05
SOIL-Q-1 M 5
SOIL-Q-16-05
SOIL-CM6.0 5
SOIL-Q-16-0 5
SOIL-CM6-05
SOIL-Q-16-0 5
SOIL-Q-16-05
SOIL-Q-16-0 S
SOIL-Q-16-0 5
SOIL-O-16-05
SOIL-Q-16-0 5
SOIL-O-16-05
SOIL-Q-16-0 S
SOIL-Q-16-0 5
SOIL-CMfrOS
SOIL-Q-16-0 5
SOIL-Q-16-05
SOIL-Q-16-0 5
SO1L-Q-1-6FT
SOIL-Q-1-6FT
SOIL-Q-1-6FT
SOIL-Q-1-6FT
SOIL-CM •«FT
SOIL•Q•1-6FT
SOIL-Q-1-6FT
SOIL-Q-1 -6FT
SOIL-Q-1-6FT
SOIL-Q-1-6FT

Category

Pestiade
Pesbade
Pestiade
Pestiade
Semivolatile
Semrvolable
Semivolatile
Semrvolatile
Semrvolatile
Semrvolable
Semrvolaule
Semivolatile
Semrvolable
Semivolatile
Semrvolable
Volable
Volable
Volable
Volable _,
Volable
Volable
Herbiade
Herbtade
Herbiade j
Herbiade
Metal

Constituent
4 4'-DOT
alpha-Chlordane
Dieldnn
Endnn Aldehyde
Anthracene
Benzolajanthracene
Benzo(a)pyrene
Benzo(g.h.i)peryjene
Benzo{k)fluoranthene
bis(2-ethyir>exyl)phmalate
Chrysene
Fluoranthene
lndeno(1.2 3-cd)pyrene
Phenanthrene

Result
(mg/kg)

053
00039
016
0017
0065
0085
0092
0064
0079

J
J

J

Bkg
(mg/kg)

4046-02
6156-03
1 136-02
5886-03

J '1206-01
J
J
J
J

022 |J
0099 |J
012
0049
0065

Pyrene lO 14
2-Butanone (MEK)
Acetone
Ethylbenzene
Methyl N-Butyl Ketone
Toluene
Xylenes Total
24-0
MCPA
MCPP
Pentachlorophenol
Aluminum

Metal | Arsenic
Metal I Banum
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pesbade
Pestiade
Pestiade
Pesbade
Semrvolatile
Semrvolable
Semrvolatile
Semrvolable
Semrvolable
SemrvolaMe
SemrvolaMe
Semrvolable
Semrvolatile
Semrvolable
Volable
Volable
Volatile
Volable
Volable
Volatile
Volable
Volable
Volatile
Herbicide
Herbiade
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal

Beryllium
Cadmium

00023
002
000023
00057
00013
00008
00069
16
22
0002
7600
55
150
054
1

Cataum (11000
Chromium 113
Cobalt
Copper
Iron
Lead

66
21
15000
27

Magnesium 5000 j
Manganese
Mercury
Nickel
Potassium

380
0078
17
1400

Thallium 1 1
Vanadium J22
Zinc
4,4'-DDE
4,4'-DDT
Dieldnn
gamma-Chkxdane
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluorantnene
Benzo(g,h,i)peryjene
Benzo(k)fhioranthene
bis[2-Ethylhexyl)phthalate
Chrysene
Di-n-butylphthalate
Fluoranthene
Phenanthrene
2-Butanone (MEKL
4-MethyM-pentanone (MIBK)
Acetone
Benzene
Carbon Disulfide 1
Eftylbenzene
Methyl N-Butyl Ketone
Toluene
Xylenes, Total
2,4-0
Pentachtorophenol
Aluminum
Antmony
Arsenic
Banum
Beryllium
Cadmium
Cataum
Chromium

140
00015
00051
00033
000053
0065
0075
0069

J

2 766-01
4066-01
4 146-01
2 83E-01
353E-01
2996-01
4506-01

J NA
J
J
J
J

3316-01
430E-01
NA
NA

J [i 076-03
J
J
j
ij_

NA
NA
1 61E-03
996E-03

J NA
J
J

J

3606+00
4576-03
1 38E+04
1 246+01
3 07E+02
9026-01
3346+00

[9 746+04
|2 216+01

J 9406+00
8586+01
233E+04

~J1 306+02
(1236+04

J

J
J
J
J
J
J
J

0078 'j
0071

0066
J
J

006S J
0061 |J
012 J
0058
0011

J
J

00075 'j
015
00018
00027
000074
015
00053
00024
170
510
6000
84
40
7200
023
51

J
J
J
J

J
J

.

5 52E+02
1 34E-01
3306+01
3016+03
NA
3896+01
3906+02
1236-02
4046-02
1 135-02
4116-02
2 766-01
406E-01
366E-01
4 146-01
2836-01
353E-01
2996-01
NA
4506-01
3 316-01
NA
NA
NA
NA
NA
1 07E-03
NA
NA
1 616-03
NA

HNA "~

a

j

16000
140

7866+03
1.216+00
9.266+00
3 285+02
6286-01
2 916-01
248E+04
1 57E+01

SGWSInd
(mg/kg)

3 20E+01
1 OOE+01
4 OOE-03
1 OOE+00
120E+04
2006+00
8006+00
420E+03
490E+01
3606+03
160E+02

COPC'
No
No
No
No
No
No
No
No
No
No
No

430E+03 INo
1406+01
120E+04
4206+03
NA
1 606+01
1306+01
NA
1.206+01
1506+02
1506+00
NA
NA
2006-02
NA
2 50E+01

No
No
No
No
No
No
No
No
No
No

Reason

</=Screening Level
<=Screertng Level
</=BKG
</=Screer»ng Level
</=Screemng Level
^Screening Level
</=Screenng Level
</=Screemng Level
</=Screer«ng Level
</=Screer»ng Level ,
</=Soieening Level
<=Screer«not Level
</=Screer»ng Level
</=Screer»ng Level
</=Screening Level
Screening Level NA
</=Screenmg Level
</=So-eening Level
Screening Level NA I
</=Screenmg Level
</=Screening Level
</=Screening Level

No Screening Level NA
No | Screening Level NA
No
No

</=Screer»ng Level
Screening Level NA

No </=SCTeenmg Level
2606+02 |No
1 106+00
1006+00
NA
2 106+01
NA
3306+02
NA
NA
NA
NA
1006-02
2 OOE+01
NA
1606+00
98OE+02
1006+03
5406+01
3 20E+01
4 OOE-03
1006+01
2 OOE+00
8006+00
5006+00
4.206+03
4906+01
3606+03
1606+02
2306+03
4306+03
1206+04
NA
NA
1606+01
3006-02
3206+01
1306+01
NA
1.206+01
1506+02
1506+00
2006-02
NA
5006+00
250E+01
2606+02
1106+00
1006+00
NA
2 106+01

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
No
Yes
Yes
Yes
No
Yes
No
Yes

</=Screening Level
</=Soeemng Level
</=Screenmg Level
6N
</=Screening Level
Screening Level NA
</=SCTeer»ng Level
EN
Screening Level NA
6N
Screening Level NA
</=BKG
</=Screening Level
6N
<V=Screerung Level
</=Screemng Level
</=Screer»ng Level
</=So-eening Level
</=Saeenang Level
</=So«ening Level
<=Screering Level
</=Screenng Level
</=Screernng Level
</=Screer»ng Level
</=Screening Level
</=Screening Level
«/=Screenmg Level
</=Screening Level
</=Screer»ng Level
</=SoBemngJ.evel
</=Screening Level
Screening Level NA
Screening Level NA
<=Screening Level
</=Scree™ng Level
</=Screer»ng Level
</=Screer»ng Level
Screening Level NA
</=Screening Level
</=Screerang Level
>Screemng Level
>Screemng Level
Screening Level NA
>Screenmg Level
>Screenmg Level
> Screening Level
</=Screenmg Level
>Screenmg Level
EN
>Screernng Level

j \\Sauget Area 2\SGW Evaluation
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TABLE E 2
COMPARISON OF SOIL SAMPLE DATA TO SOIL-TO-GROUNDWATER (SGW) STANDARDS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET ILLINOIS

ENSR International
Page 18 of 39

Site
|Q North
Q North
ONorth
Q North
Q North
|Q North
Q North
Q North
Q North
Q North
Q North
Q North
Q North
Q North
Q North
Q North
Q North
Q North
Q North
Q North
QNorth
Q North
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QSouth
QSouth
QSouth
QSouth
QSouth

Location
SOIL-Q-1
SOIL-Q-1
SOIL-Q-1
SOIL-Q-1
SOIL-Q-1
SOIL-CM
SOIL-Q-1
SOIL-CM
SOIL-CM
SOIL-Q-1
SOIL-Q-1
SOIL-Q-1
SOIL-Q-1
SOIL-Q-1
SOIL-Q-1
SOIL-Q-1
SOIL-Q-1
SOIL-Q-1
SOIL-CM
SOIL-Q-1
SOH.-Q-1
SOIL-Q-1
SOIL-Q-1
SOIL-Q-1
SOIL-Q-1
SOIL-CM
SOIL-Q-1
SOIL-Q-1
SOIL-Q-1
SOIL-Q-17
SOIL-Q-17
SOIL-Q-17
SOIL-Q-17
SOIL-Q-17

Q South iSOIL-Q-17
QSouth
QSouth

SOIL-Q-17
SOIL-Q-17

Q South (SOIL-Q-17
Q South JSOIL-Q-17
Q South ISOIL-Q-17
QSouth
QSouth j
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth

SOIL-Q-17
SOIL-Q-17
SOIL-Q-17
SOIL-Q-17
SOIL-Q-17
SOIL-Q-17
SOIL-Q-17
SOIL-Q-17
SOIL-Q-17
SOIL-Q-17
SOIL-Q-17
SOIL-Q-17
SOIL-Q-17
SOIL-Q-17
SOIL-Q-17
SOIL-Q-17
SOIL-Q-17
SOIL-Q-17
SOIL-Q-17
SOIL-Q-17
SOIL-Q-17
SOIL-Q-17
SOIL-Q-17
SOIL-Q-17
SOIL-Q-17
SOIL-Q-17
SOIL-Q-17
SOIL-Q-17
SOIL-Q-17
SOIL-Q-17
SOIL-Q-17
SOIL-Q-17
SOIL-Q-17
SCHL-Q-18
SOIL-Q-18
SOIL-CMS
SOIL-Q-18

Medium
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface

LSubsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface

Sample
SOIL-Q-1 -6FT
SOIL-CM-6FT
SOIL-Q-1 -6FT
SOIL-CM -6FT
SOIL-Q-1-6FT j
SOIL-CM-6FT
SOIL-CM -6FT
SOIL-Q-1-6FT
SOIL-Q-1-6FT
SOIL-CM -6FT
SOIL-Q-1-6FT
SOIL-Q-1-6FT
SOIL-CM -6FT
SOIL-Q-1-6FT
SOIL-Q-1-6FT
SOIL-O-1-6FT
SOIL-Q-1 -6FT
SOIL-Q-1-6FT
SOIL-Q-1-6FT
SOIL-Q-1-6FT
SOIL-Q-1-6FT
SOIL-CM -6FT
SOIL-Q-1-6FT
SOIL-Q-1-6FT
SOIL-Q-1 -6FT
SOIL-Q-1-6FT
SOIL-Q-1-6FT
SOIL-CM -6FT
SOIL-CM -6FT
SOIL-Q-17-0 5
SOIL-Q-17-0 5
SOIL-Q-17-0 5
SOIL-Q-17-0 5
SOIL-Q-17-0 5
SOIL-Q-17-0 5
SOIL-Q-17-0 5
SOIL-Q- 17-0 5
SOIL-Q-1 7-0 5

Surface SOIL-Q-17-0 5
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface

SOIL-Q-17-0 5
SOIL-Q-1 7-0 5
SOIL-Q-17-0 5
SOIL-Q-17-0 5
SOIL-Q-1 7-0 5
SOIL-Q-17-0 5
SOIL-Q-17-0 5
SOIL-Q-17-0 S
SOIL-Q- 17-0 5
SOIL-Q-17-0 5
SOIL-Q-17-0 5
SO1L-Q-17-05
SOIL-Q-17-0 S
SOIL-Q-17-0 5
SOIL-Q-17-0 5
SOIL-Q-17-0 5
SOIL-Q-17-0 S
SOIL-Q-17-0 5
SOIL-Q-17-0 5
SOIL-Q-17-0 5
SOIL-CM 7-05
SOIL-Q-1 7-0 5
SOIL-Q-17-0 5
SOIL-Q-1 7-0 5
SOIL-Q-17-0 5
SOIL-Q-17-0 5
SOIL-CM 7-0 5
SOIL-Q-17-0 5
SOIL-Q-17-0 5
SOIL-Q-17-0 5
SOIL-Q-17-0 5
SOIL-Q- 17-0 5
SOIL-Q-17-0 5
SOIL-Q-17-0 5
SOIL-Q-18-0 5
SOIL-CM 8-0 5
SOIL-Q-18-0 5
SOIL-Q-18-0 5

Category
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pestode
Pesbade
Pesbade
Pesbade
Semrvolable
Semrvolatile
Volable
Volable
Volable
Volable
Volable
Volable
Volable
Volable
Volable
Volable
Herbic.de
Herbiade
Herbiade
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pestiade
Pesbade
Pesbade
Semrvolatile
Semrvolaule
Semrvolable
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolable
Semivolatile
Semrvolatile
Semrvolable
Volable
Volable
Volable
Volable
Volable
Volatile
Volable
Volable
Volable
Volable
Herbiade
Herbiade
Metal
Metal

Constituent
Cobalt
Copper
Iron
Lead

Result
(mg/kg)
21
3800
83000
24000

Magnesium 3100
Manganese
Mercury
Nickel
Potassium
Silver

600
1 8
110
700
4

Sodium 11200
Vanadium |24
Zinc
4 4'-DDE
4 4 -DDT
alpha-BHC
Oteldrm
2 4-Dichlorophenol
Phenol
1 1 1 Tnchloroethane
1 2-Dichloroethane
[Acetone
[Benzene
Chlorobenzene
Elhytbenzene

11000
49
5
0064
12
65
29
025
4
3
88
26
11

Tetrachloroethene 1 28
Toluene

J

J

Bkg
(mg/kg)
914E+00
1 35E+01
1 88E+04
133E+01
1 02E+04
4506+02
2076-02
2356+01
1756+03
NA
1 256+02

(2 98E+01
J

J
J
J
J
J
J

J

SGWStnd
(mg/kg)
NA

COPC'
No

330E+02 IYes
NA
NA
NA

No
No
No

NA No
1 OOE-02
2 OOE+01
NA
240E-01

Yes
Yes
No
Yes

NA No

Reason
Screening Level NA
>Screenmg Level
EN
Screening Level NA
EN
Screening Level NA
> Screening Level
>Screemng Level
EN
>Screemng Level
EN

980E+02 | No i</=Screening Level
5886+01 1 OOE+03 iYes
NA
104E-03
NA
NA
NA
NA
NA
NA
NA
NA
NA

I837E-04
J , 1 026-03

47
[Tnchtoroethylene 1 073
Xylenes Total ISO
2 4-D (0 0078 J
Drchlprprop 100061
Pentachlorophenol
Aluminum j
Arsenic
Banum
Beryllium

00011
4000

L42
100
031

Cadmium 1 092
Cataum
Chromium

J
J

NA

5 406+01 No
320E+01

> Screening Level
</=Screening Level

No </=ScreeningLevel
5006-04 'Yes
4 OOE-03
480E-01

Yes
Yes

1006+02 |No
2 OOE+00
2006-02
160E+01
3006-02

>Screening Level
>Screensng Level
>Screenmg Level
</=Screenmg Level

No </=Screening Level
Yes >Screemng Level
No l</=ScreeningLevel
Yes

1 006+00 Yes
>Screemng Level
> Screening Level

1 30E+01 No (-̂ Screening Level
6 006-02 Yes >Screenmg Level
1.20E+01 JYes >Screemng Level

NA I600E-02 (Yes >Screemng Level
1 506-03 11 506+02 ^No </=Screening Level
9 966-03 _,
1 146-01
4 576-03
1386+04
1 246+01
307E+02

J 19026-01

8400
82 J

Cobalt ,5.2
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Vanadium
Zinc
4 4 -DDT
Dieldnn
gamma- Chlordane
8enzo<a)antrtracene
Benzo(a)pyrene
Benzo(b)fluoranthene

10
9600
20
3000
320
0036
12

J

334E+OO
£746+04
221E+01
940E+00
858E+01
233E+04
1 306+02
1236+04

810
14
140 j
00021
000066
000055
021
018
021

BenzcXg h Operylene 0 1 3
Benzo(k)fluoranthene
Chrysene

024
024

Fluoranthene JO 32
lndeno(12 3-cdJpyrene ]012
Phenanthrene
Pyrene
2-Butanone (MEK)
4-MethyJ-2-r)entanoneiMIBK)
Acetone
Benzene
Carbon DisulMe
Chkjrobenzene 1
Emylbenzene
Methyl N-Butyl Ketone
toluene
Xylenes Total
24-D
MCPA
Aluminum

0038
026
0014
00058
018
00015
00045
000067
000071
019
00034
00017
00079
072
3800

Arsenic 33

J
j
J
J
J
j
J
J
J
J

552E+02
1 34E-01
3306+01
3016+03
389E+O1
390E+02
4046-02
1 13E-02
4116-02
2766-01
4066-01
3666-01
4 14E-01
283E-01
2996-01
4506-01

J NA
J (3316-01
J (4 306-01
J
J
J
J
J
J
J

J
J

NA
NA
NA
NA
NA
NA
1 076-03
NA
NA
1 61E-03

J 9966-03
J NA

1 38E+04

150E+OO
NA

No KMScreeningLevel
No

2 OOE-02 No
tNA [No
250E+01 INo
2606+02
1 106+00
1006+00
NA
2 106+01
NA
3 306+02

No
No
No
No
No
No
No

NA No
NA
NA

No
No

NA No
1 OOE-02
2006+01 1
NA
9806+02

No
No
No
No

1006+03 No
3 20E+01
4006-03
1 OOE+01
2006+00
8 OOE+00
5006+00

No
No
No
No
No
No

4206+03 No
4 906+01 No
1 606+02 (NO
4306+03
1 406+01
1206+04
4 20E+03
NA
NA
160E+01
3006-02
3 206+01
1006+00
1306+01
NA
1.20E+01
1506+02
1506+00
NA
NA

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

1 246+01 2 506+01 INo

Screening Level NA
</=Screervng Level
Screening Level NA
</*Screerung Level
</=SCTeenmg Level
</=SCTeening Level
</<=Screenmg Level
EN
</=SCTeemng Level
Screening Level NA
</=Screer»ng Level
5N
Screening Level NA
EN
Screening Level NA
</=BKG
</=Screening Level
EN
</=Screening Level
</=Screenmg Level
</=Screerung Level
</=Screerang Level
</=Screening Level
</=Screer»ng Level
</=Screening Level
</=Screening Level
</=Screening Level
</=Screening Level
</=Screemng Level
<J-Screenmg Level
</=Screer«ng Level
</-Screer»ng Level
</=Screenmg Level
Screening Level NA
Screening Level NA
</=Screening Level
</=Screenmg Level
</=Screer»ng Level
</=Screerang Level
</=Screening Level
Screening Level NA
</=Screenmg Level
</=Screenng Level
</=Screening Level
Screening Level NA
Screening Level NA
</=Soieenrng Level

J VtSauget Area 2VSGW Evaluation
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TABLE E-2
COMPARISON OF SOIL SAMPLE DATA TO SOIL-TO-GROUNDWATER (SGW) STANDARDS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET. ILLINOIS

ENSR International
Page 19 of 39

Site
(QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
IQ South
QSouth
QSouth
QSouth
QSouth
QSouth

Location
SOIL-Q-18
SOIL-Q-18
SOIL-Q-18
SOIL-Q-18
SOIL-Q-18
SOIL-Q-18
SOIL-Q-18
SOIL-Q-18
SOIL-Q-18
SOIL-Q-18
SOIL-Q-18
SOIL-Q-18
SOIL-Q-18
SOIL-Q-18
SOIL-Q-18
SOIL-Q-18
SOIL-Q-18
SOIL-Q-18
SOIL-Q-18
SOIL-Q-18
SOIL-Q-18
SOIL-Q-18
SOIL-Q-18

QSouth t SOIL-Q-1 8
QSouth
QSouth
rQ South
.QSoulh
IQ South
QSouth
QSouth
QSouth

SOIL-Q-18
SOIL-Q-18
SOIL-Q-18
SOIL-Q-18
SO1L-Q-18
SOIL-Q-18
SOIL-Q-18
SOIL-Q-18

QSouth SOIL-Q-18
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
IQ South
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth

SOIL-Q-18
SOIL-Q-18

Medium
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface

SOIL-Q-18 ^Surface
SOIL-Q-18
SOIL-Q-18
SOIL-Q-1 9
SOIL-Q-19
SOIL-Q-19
SOIL-Q-19
SOIL-Q-19
SOIL-Q-19
SOIL-Q-19
SOIL-Q-19
SOIL-Q-19
SOIL-Q-19
SOIL-Q-19
SOIL-Q-19

Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface

SOIL-Q-19 ISurface
SOIL-Q-19
SOIL-Q-19
SOIL-Q-19
SOIL-Q-19
SOIL-Q-19
SOIL-Q-19
SOIL-Q-19
SOIL-Q-19
SOIL-Q-19
SOIL-Q-19
SOIL-Q-19
SOIL-Q-19
SOIL-Q-19
SOIL-Q-19

QSouth SOIL-Q-1 9
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth

SOIL-Q-19
SOIL-Q-19
SOIL-Q-19
SOIL-Q-19
SOIL-Q-19
SOIL-Q-19
SOIL-Q-19
SOIL-Q-19
SOIL-Q-19
SOIL-Q-19

Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface

SOIL-Q-19 Surface

Sample Category
SOIL-Q-18-0 5 (Metal
SOIL-Q-18-0 5 Metal
SOIL-Q-18-0 5
SOIL-CM 8-0 5
SOIL-Q-18-0 5
SOIL-Q-18-0 5
SOIL-Q-18-0 5
SOIL-CM W 5
SOIL-CM 8-0 5
SOIL-CM 8-0 5
SOIL-Q-18-0 5
SOIL-CM 8-0 5
SOIL-Q-18-0 5
SOIL-CM 8-0 5
SOIL-CM 8-0 5
SOIL-Q-18-0 5
SOIL-CM 8-0 5
SOIL-Q-18-0 5
SOIL-Q-18-0 5
SOIL-Q-1 8-0 5
SOIL-Q-18-0 5
SOIL-Q-18-0 5
SOIL-Q-18-0 5
SOIL-Q-18-0 5
SOIL-Q-18-0 5
SOIL-Q-18-0 5

Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pesbade
Pesbade
Pesbade
Semrvolatile
Semrvoiatte
Semrvolable
Semrvolable
SemrvolaUe
Semrvolaule
Semrvolatile

SOIL-Q-1 6-0 5 \ Semrvolable
SOIL-Q-1 6-0 5
SOIL-Q-1 8-0 5
SOIL-Q-1 8-0 5
SOIL-Q-18-0 5
SOIL-Q-1 tW) 5
SOIL-CM 8-0 5
SOIL-Q- 18-0 5
SOIL-CM 8-0 5
SOIL-CM 8-0 5
SOIL-CM 8-0 5
SOIL-Q-1 8-05
SOIL-CM 9-0 5
SOIL-CM 9-0 5
SOIL-Q-19-0 5
SOIL-CM 905
SOIL-Q-19-0 5
SOIL-CM 9-0 5
SOIL-Q-19-0 5
SOIL-Q-19-0 5
SOIL-Q-19-0 5
SOIL-Q-19-0 5
SOIL-Q-1 9-0 5
SOIL-Q-19-0 5
SOIL-Q-19-0 5
SOIL-CM 9-0 5
SOIL-Q-19-0 5
SOIL-Q-19-0 5
SOIL-Q-1 9-0 5
SOIL-Q-1 9-0 5
SOIL-Q-1 9-0 5
SOIL-CM 9-0 5
SOIL-CM 9-0 5
SOIL-CM 9-0 5
SOIL-CM 9-0 5
SOIL-CM 9-O 5
SOIL-Q-19^ 5
SOIL-Q-19-0 S
SOIL-Q-19-0 5
SOIL-CM 9-0 5
SOIL-Q-19-0 5
SOIL-Q-19-0 5
SOIL-Q-19-0 5
SOIL-Q-1 9-05
SOIL-Q-1 9-0 5
SOIL-CM M 5
SOIL-Q-1 9-0 5
SOIL-CM 9-0 5
SOIL-Q-19-0 5
SOIL-CM 9-0 5
SOIL-CM 9-05

Semivolatile
Semrvolatile
Volatile
Volatile
Volable
Volatile
Volable
Volable
Volatile
Volable
Volable
Herbiade
Herbiade
Herbicide
Herbiade
Herbiade
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pesbade
Pesbade
Pestiade
Pesbade
Pestiade
Pesbade
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatle
Semrvolable
Semrvolatile
Semrvolatile
Volable
Volable

Constituent
Banum
Beryllium
Cadmium
Cataum
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Vanadium
Zinc
alpha-Chlordane
Endm Ketone
Heptachlor Epoxide _,
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(g,h.i)perylene
8enzo(k)ftuoranthene
bts(2-6thythexyl)phthalate
Chrysene
Fkraranthene
lndeno(1 ,2 3-cd)pyrene
Phenanthrene
Pyrene
2-Butanone (MEK)
Acetone
Benzene
Carbon Disulfide
Chlorobenzene
Ethylbenzene
Mettiyt N-Butyl Ketone
Toluene
Xylenes Total
24-D
Dichlorprop
MCPA

Result
(mg/kg)
86
028
041
7400
8
5
7
9200
15
2700
290
0021

Bkg
(mg/kg)
3076+02

J 902E-01
J

J

J

334E+00
9746+04
2216+01
9406+00
8586+01
2336+04
1 306+02
1236+04
552E+02
1 346-01

11 3306+01
710
13
100
000015
000069
000023
0045
0048
0052
0044
0032
0068
0096
0045

J
J
J
J

3016+03
389E+01
3906+02
6 156-03
NA
1056-02
2 766-01

J '4066-01
J
J
J
J
J
J

0044 J
0093
00064
0091
00024
00048
000036
000052
0026

J
J

J
J
J
J
J

00042 (J
000078 IJ
00064 |J
00062
28

MCPP \2 6
Pentachlorophenol 100015
Aluminum
Arsenic
Banum
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium

7400
43
160
054
1
9300
13
68
20

J
J
J
J

J

J

4 146-01
2835-01
3536-01
2996-01
4506-01
NA
3316-01
4306-01
NA
NA
NA
NA
NA
1 076-03
NA
NA
1 616-03
996E-03
1 146-01
NA
3606+00
4 57E-03

SGW Stnd
(mg/ko>
260E+O2
1 106+00
1 OOE+00
NA
2 106+01
NA
3306+02
NA
NA
NA
NA
1006-02
2006+01
NA
9806+02
1006+03
1006+01
1006+00
7006-01
2006+00
8006+00
4 206+03
4906+01
3606+03
1606+02
4306+03
1406+01

COPC'
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
</=Screerung Level
<.'=Screenmg Level
<=SCTeening Level
EN
</=Screenmg Level
Screening Level NA
</=Screening Level
EN
Screening Level NA
EN
Screenng Level NA
</=BKG
</=Screemng Level
EN
</=Screening Level
</=Screenmg Level

No ></=Screening Level
No l</=Screer«ngLevel
No !</=Screenng Level
No !</=Screening Level
No
No
No
No
No

</=Screer»ng Level
</=Screer«ng Level _,
</=Screening Level
</=Screernng Level
</=Screer»ng Level

No l</=Screening Level
No

1 206+04 | No
</=Screer«ng Level
</=Screer«ng Level

4206+03 INo </=Screening Level
NA
1606+01
3006-02
3206+01
1005+OO
1306+01
NA
1.205+01
1506+02
1506+00
NA
NA
NA
2006-02

1 386+04 NA
1 246+01
3075+02
9025-01
3346+00
974E+04
2 21 E+01
940E+00
8586+01

14000 12 335+04
30
4200

Manganese [370
Mercury
Nickel
Potassium
Thallium
Vanadium
Zinc
4 4'-DDD
44i-ODE
4 4'-DDT
Endnn Aldehyde
Endnn Ketone
Heptachlor Epoxide
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)ffuoranthene
Benzo(g.h i)perylene
Benzo(k)fluorantfiene
Chrysene
Fluoranthene
2-Butanone (MEK)
Ethylbenzene

0052
16
1200
079
22
160
00057
000061
0044
000092
00012
00005
0041
0046
0056
0043
0055
0059
006
00046
000045

(1 305+02

J

J
J
J
J
J
J
J
J
J
J
J
J
J
J
J

123E+04
5 52E+02
1 34E-01
330E+01
3016+03
NA
3 896+01
390E+02
704E-03
1236-02
4046-02
5B8E-03
NA
1056-02
2 766-01
406E-01
366E-01
4 145-01
2835-01
2996-01
4506-01
NA
1 07E-03

2 506+01
260E+02
1 106+00
1006+00
NA
2 106+01
NA
3306+02
NA
NA
NA
NA
1005-02
2006+01
NA
1606+00
9806+02
1006+03
1606+01
5406+01
3206+01
1006+00
1006+00
7006-01
2005+00
8006+00
5 OOE+00
420E+03
4906+01
1606+02
4306+03
NA
130E+01

No
No
No
No
No
No
No
No
No
No
No
No
No

Screening Level NA
</-Screenmg Level
</=Screenmg Level
<=Screer»ng Level
</=Screening Level
</=ScreemngJ.evet
Screening Level NA
</=Screening Level
<=So-eening Level
</=Screening Level ;
Screening Level NA
Screening Level NA
Screening Level NA

No l</=Screenmg Level
No
No

Screening Level NA
</=Screening Level

No </=Screerung Level
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

</=Screenmg Level
</=Screenmg Level
EN
</=Saeening Level
Screenang Level NA
</=Screer»rig Level
EN
Screening Level NA
6N
Screening Level NA
</=BKG '
</=Screenmg Level
EN
</=Soeening Level
</=Screenmg Level
</=Screemng Level
</=So»ening^Level
</=Screer«ng Level
</=Scn>ening Level
</=Screer«ng Level
</=Scrsjer»ng Level
</-ScreenmgJ.evel
</=Screer»ng Level
</=Screer«ng Level
</=Screening Level
</=ScreeningJ.evel
</=Screer»ng Level
</=Screentng Level
</=Screer»ng Level
Screening Level NA

No </=Screer»ng Level
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TABLE E-2
COMPARISON OF SOIL SAMPLE DATA TO SOIL-TO-GROUNDWATER (SGW) STANDARDS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET. ILLINOIS

ENSR International
Page 20 of 39

Site Location
QSouth
QSouth
QSouth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth

SOIL-Q-19
SOIL-Q-19
SOIL-Q-19
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2 j

Q North JSOIL-Q-2
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth

SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2

QNorth ISOIL-Q-2
Q North SO1L-Q-2
Q North SOIL-Q-2

I
Medium Sample
Surface lsOIL-Q-19-05
Surface ISOIL-Q-19-0 5
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface

Q North SOIL-Q-2 Surface
Q North SOIL-Q-2 Surface
Q North |SOIL-Q 2 Surface
Q North SOIL-Q-2
Q North ISOIL-Q-2

Surface
Surface

QNorth 1 SOIL-Q-2 Surface
Q North SOIL-Q 2 (Surface
QNorth
QNorth
QNorth
QNorth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth

SOIL-Q 2 Surface
SOIL-Q-2 Surface
SOIL-Q-2 ISurface
SOIL-Q-2
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20

Q South SOIL-Q-20

Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface

SOIL-Q-19-0 5
SOIL-Q-2-05
SOIL-Q-2-0 5
SOIL-Q-2-0 5
SOIL-Q-2-0 5
SOIL-Q-2-0 5
SOIL-Q-2-0 5
SOIL-Q-2-0 5
SOIL-Q-2-0 5
SOIL-Q-2-0 5
SOIL-Q-2-0 5
SOIL-Q-2-0 5
SOIL-Q-2-0 5
SOIL-Q-2-0 5
SOIL-Q-2-0 5
SOIL-Q-2-0 5
SOIL-Q-2-05
SOIL-Q-2-0 5
SOIL-Q-2-0 5
SOIL-Q-2-05
SOIL-Q-2-0 5

Category
Volable
Volable
Volable
Herbiade
Herbiade
Herbiade
Metal
Metal
Metal
Metal
Metal
Metal
Metal

Constituent
Methyl N-Butyl Ketone
Toluene
Xytenes Total
245-T
24-D
Pentachlorophenol
Aluminum
Anbmony
Arsenic
Banum
Beryllium
Cadmium
Cataum

Metal Chromium
Metal
Metal
Metal
Metal

Cobalt
Copper
Iron
Magnesium

Metal Manganese
Metal (Mercury
Metal (Nickel
Metal
Metal

SOIL-Q-2-05 I Metal
SOIL-Q-2-0 5
SOIL-Q-2-0 5

Potassium
Silver
Sodium

Metal (Vanadium
Metal iZinc

SOIL-Q-2-05 IPesbade |44'-DDT
SOIL-Q-2-0 5 ISemrvolatile j 1 4-Dichtorobenzene
SOIL-Q-2-0 5
SOIL-Q-2-0 5
SOIL-Q-2-0 5
SOIL-Q-2-05
SOIL-Q-2-0 5
SOIL-Q-2-0 5
SOIL-Q-2-0 5
SOIL-Q-2-0 5
SOIL-Q-2-0 5
SOIL-Q-2-0 5
SOIL-Q-2-0 5
SOIL-Q-2-0 5
SOIL-Q-2-05
SOIL-Q-2-0 5
SOIL-Q-2-0 5
SOIL-Q-2-0 5
SOIL-Q-2-0 5
SOIL-Q-2-0 5
SOIL-Q-2-0 5
SOIL-Q-2-0 5
SOIL-Q-2-0 5
SOIL-Q-2-0 5
SOIL-Q-2-0 5
SOIL-Q-20-0 5
SOIL-Q-20-0 5
SOIL-Q-20-0 5
SOIL-Q-20-0 5
SOIL-Q-20-0 5
SOIL-Q-20-0 5
SOIL-Q-20-0 5
SOIL-Q-20-0 5
SOIL-Q-20-0 5
SOIL-Q-200 5
SOIL-Q-20-0 S
SOIL-Q-20-0 5
SOIL-Q-2(M> 5
SOIL-Q-20-0 5
SOIL-Q-20-0 5
SOIL-Q-20-0 5
SOIL-Q-20-0 5
SOIL-Q-20-0 5
SOIL-Q-20-0 5
SOIL-Q-20-0 5
SOIL-Q-20-0 5
SOIL-Q-20-0 5
SOIL-Q-20-0 5
SOIL-Q-200 5
SOIL-Q-20-0 5

Result
(mg/kg)
0025
0001
000056
00021
0005
0047
1200
16
6
61
03
92
120000
89
16
230
14000
9700

J
J
J
J
J

J

J
J

J
J

210 U
0076
14
330
52
560
83
8000
012
063

Semrvolatile 2-Methylnaphthatene io 09S
Semivolatile
Semrvolatile

Acenaphthene
Anthracene

Semrvolable IBenzo(a,anthracene
Semivolatile JBenzo<a)pyrene
Semivolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolaule
Semrvolatile
SemrvolaMe
Semrvolatile
Semrvolaule
Semrvolable
Semrvolatile
Semrvolatile
Semrvolatile
Senuvola«rle
Volatile
Volable
Volatile
Herbiade I
Herbiade
Herbiade
Metal
Metal |
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pestiade
Pestiade
Pestiade
Pesbade

Benzo(b)fluoranthene

009
021
1 5
1 6

J

J ,

Bkg
(mg/Vg)
NA
NA
1 616-03
NA
9965-03
4576-03
1 385+04
2336+00
1 246+01
3 076+02
9 026-01
3346+00
9746+04
221E+01
9406+00
858E+01
233E+04
1235+04
552E+02
1346-01
3 306+01
3016+03

19906-01
_)l 56E+02

J
J

J
J
J

1 8
Benzofg.h ijpeiytene 111
Benzo(k)f)uoranthene
Benzyl Butyl Phthalate
bis(2-6thylhexyl}phthalate
Carbazole

1 4
0033
0047
0098

Chrysene 11 7
Dibenzo(a h)anthracene 1 0 37
Dibenzofuran
Fluoranthene
Fluorene
lndeno(1.2 3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
Tetrachloroethene
Tnchloroethylene
Xytenes Total
24-D
MCPP
Pentachlorophenol
Aluminum
Arsenic
Banum
Beryllium
Cadmium
Cataum
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Vanadium
Zinc
4 4'-DDD
4.4M3DE
Dieldnn
Endnn Ketone

006

J
J
J

J
16
0053
1
0081
094
1 8
00024
00015
00022
0014
31
0002
9000
71
170
071
16
8900
16
84
21
17000
29
4100
630
0065
19
1500
26
270
00012
000071
000041

J

J

J
J
J
J
J
J

J

J

J
J
J

000052 'J
SOIL-Q-20-0 5 Pesbade | Heptachlor Epoxide {000057 [J

3896*01
3905+02
4046-02
"NA
NA
4206-02
1205-01
2 766-01
4065-01
3666-01
4 146-01
2 836-01
NA
3 536-01
NA
299E-01
1 20E-01
NA
4SOE-01
NA
NA
NA
3 31E-01
430E-01
880E-04
NA
1 61E-03
9966-03
3606+00
4576-03
1 38E+04
1 246+01
307E+02
902E-01
334E+00
9746+04
2.216+01
9406+00
858E+01
233E+O4
1306+02
1236+04
5526+02
1 346-01
3305+01
3 016+03
3 89E+01
3906+02
7046-03
123E-02
1 136-02
NA
1 05E-02

SGWStnd
(mg/kg) COPC'
NA No
1206+01
1505+02
1 105+01
1506+00

No
No
No

Reason
Screening Level NA
</=Screenmg Level
</=Screer«ng Level
</=Screemng Level

No |</=Screenmg Level
2 OOE-02 INo
NA
5 OOE+00
2506+01
2606+02
1 1 0E+00
1006+00
NA
2 106+01
NA
[3306+02
NA
NA

No
No
No
No
No
Yes
No
No
No
No
No
No

NA No
1 OOE-02
2006+01
NA
240E-01
NA
9806+02
1006+03

No
No
No
Yes
No
No
Yes

3206+01 _[No
2005+00 |No
1206+01
5706+02
1206+04
2006+00
8006+00
5006+00
4206+03
490E+01
9306+02
3 606+03
6 OOE-01
160E+02

No
No
No
No
No
No
No
No
No
No
No
No

2 OOE+00 No
NA
4 306+03
5606+02
1406+01
1 206+01
1.20E+04
4 206+03
6 OOE-02
6005-02
1506+02
1 505+00
NA
2006-02
NA
2506+01
2606+02
1 106+00
1006+00
NA
2 106+01
NA
330E+02
NA
NA
NA
NA
1006-02
2006+01
NA
9806+02
1006+03
1605+01
5406+01
4005-03
1006+00
7006-01

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
NO
No
No
No
No
No
No
No
No
No
No
No
No
No
No ~l
No
No

</=BKG
Screening Level NA
</=Screening Level
</=Screening Level
</=Screenmg Level
</=Screening Level
>SCTeen«ng Level
EN
</=Screening Level
Screening Level NA
</=ScreeningJ_evel
5N
5N
Screening Level NA
</=BKG
</=Saieening Level
5N
>Screer»ng Level
EN
</=Screemng Level
>Screemng Level
</=Screemng Level
</=Screening Level
</=Screemng Level
</=Screer«ng Level
</=Screening Level
<=Screening Level
<=Screer»ng Level
</=Screentng Level
</=ScrBer»ng Level
</=Screer»ng Level
</=Screenmg Level
</=Screer»ng Level
</=Screenmg Level
</=Screening Level
<=Screening Level
Screening Level NA
</=Screer»ng Level
</=Screer«ng Level
</=Screer»ng Level
</=Screening Level
</=Screer»ng Level
</=Screemng Level
</=Screer»ng Level
</=Screening Level
</=Screenmg Level
</=Screenmg Level
Screening Level NA
</=Screening Level
Screening Level NA
</=Screening Level
<=ScreenmgJ.evel
<=Screenmg Level
</=BKG
EN
</=Screenmg Level
Screening Level NA
</=Screenang Level
5N
Screening Level NA
6N
Screenang Level NA
</=BKG
</=Screening Level
6N
</=Saeening Level
</=Screen»ng Level
</=Screer»ng Level
</=Screenng Level
</=Screer»ng Level
•̂ 'Screening Level

No (</=Screening Level

J V.Sauget Area 2\SGW Evaluation
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TABLE E-2
COMPARISON OF SOH. SAMPLE DATA TO SOIL-TO-GROUNDWATER (SGW) STANDARDS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET ILLINOIS

ENSR International
Page 21 of 39

Site

QSouth
QSouth
QSouth
(QSouth
QSouth
QSouth
QSouth
QSouth
QSouth

JQ South
'Q South
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QNorth
QNorth
QNorth
QNorth J
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
[QNorth
QNorth
QNorth
iQNorth
[Q North
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth

Location

SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-20
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2 _,
SCHL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q 2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2

Medium

Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface

Sample
SOIL-Q-20-0 5
SOIL-Q-20-0 5
SOIL-Q-20-0 5
SOIL-Q-20-0 5
SOIL-Q-20-0 5
SOIL-Q-20-0 5
SOIL-Q-20-0 5
SOIL-Q-20-0 5
SOIL-Q-20-0 5
SOIL-Q-20-0 5
SOIL-O-20-0 5
SOIL-Q-20-0 5
SOIL-Q-20-0 5
SOIL-Q-20-0 5
SOIL-Q-20-0 5
SOIL-Q-20-0 5
SOIL-Q-2(M> 5
SOIL-Q-20-0 5
SOIL-Q-2Q-0 5
SOIL-O-2-6FT
SOIL-Q-2-€FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-O-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-5FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT

Category

Sermvolaue
Semivolatile
Semrvoiatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolaule
Semrvolatile
Volable
Volable
Volatile
Volable
Volable
Volable
Volable
Volatile
Volable
Volable
Volatile
Herbiade
Herbode
Herbiade
Herbiade
Herbode
Herbiade
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pesbade
Semrvolatile
Semrvolatile
Semrvolatite
Semrvolaule
Semrvolatile
Semrvolatle
Semrvolatile
Semrvolatle
Semrvolatile
Semivolatile
Semrvolatle
Semrvolatle
Semivolatile
Semrvolatle
Semrvolatite
Semrvolaule
Semrvolatile
Semrvolatile
Semrvolatite
Semrvolatile
Semrvolatite
Semrvolatite
Semrvolable
Semrvolatle
Semrvolaule
Semrvolatile
Semrvolatile
Semivolatile
Semrvolable
Volatile

Constituent

Benzo(a)anthracene
Benzo(a]pyrene
Benzo(b)riuoranthene
BenzcKg h Operytene
Benzo(k)fluoranthene
Chrysene
Fluoranthene
Phenantnrene
2-Butanone (MEK)
4-Methyt-2-pentaoone (MIBK)
Acetone
Benzene
Carbon Disulfide
Chlorobenzene
Dichloromethane
Ethylbenzene
Methyl N-Butyl Ketone
Toluene
Xylenes Total
245-T
24-D
Dalapon
Dichlorprop
MCPP
Pentachlorophenol
Aluminum
Anbmony
Arsenic
Banum
Beryllium
Cadmium
Cataum
Chromium
Cobalt
Cooper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc
4 4 -DDT
1 2 4-Tnchlorobenzene
1 2-Dichlorobenzene
1 3-Dichlorobenzene
1 4-Dichlorobenzene
2 4-DicMorophenol
2 4-Dtmelhylphenol
2-M ethyl naphthalene
4-Chloroaniline
Acenaphthene
Anthracene
Benzo(a)anthracene
Benzg(a)pyrene
Benzo(b)f)uoranthene
Benzo(g h Operylene
Benzo(k)fluoranthene
Benzyl Butyl Phthalate
bis(2-CNoroethyl)ether
bis(2-6thylhexyl)phthalate
Carbazole
Chrysene
Diben2o<a.h)antr>racene
Dibenzofuran
Diethyl Phthalate
DHVbutylphthalate
Fluoranthene
Fluorene
lndenofl.2 3-cd)pyrene
Phenanthrene
Pyrene
2-Butanone (MEK)

Result
(mg/kg)

0045
004
0036
0037
0047
0045
0095
0045
0024
00073
026
00015
0004
00011
00036
000048
012
0018
00018
001
0021
00092
00027
36
017
3300
79
91
230
064
51
20000
28
49
120
45000
1100
1600
220
098
27
430
32
250
20
730
051
005
01
0021
14
003
0037
0024
30
011
04
1 3
12
1
056
12
0023
0044
096
032
14
02
0072
16
0036
27
0088
05
22
29
12

J
J
J
J
J
J
J
J
J
J
J
J
J
J

J
J

J

J
J
J
J

J

J

J
J

J

J
J

J

J
J
J
J
J

J
J
J
J
J

J
J

J

J
J

J

J

J

Bkg
(mg/kg)

276E-01
4066-01
3666-01
4 14E-01
2836-01
2996-01
4505-01
3316-01
NA
NA
NA
NA
NA
NA
NA
1 076-03
NA
NA
1 616-03
NA
NA
NA
5805-03
NA
NA
7866+03
1 216+00
9266+00
3 286+02
6 286-01
2916-01
2486+04
1 576+01
9146+00
1 35E+01
1 886+04
1 336+01
1 026+04
4506+02
2 076-02
2356+01
175E+03
NA
125E+02
298E+01
5885+01
1 046-03
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
6405-02
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

SGW Stnd
(mg/kg)
2006+00
8005+00
5 OOE+00
4206+03
490E+01
1606+02
4306+03
1.20E+04
NA
NA
1 606+01
3006-02
3 206+01
1006+00
2006-02
1306+01
NA
1206+01
1 506+02
1 106+01
1506+00
8506-01
NA
NA
2006-02
NA
5006+00
2506+01
2605+02
1 106+00
1006+00
NA
2 106+01
NA
3306*02
NA
NA
NA
NA
1006-02
2006+01
NA
2405-01
NA
980E+02
1005+03
3206*01
5006+00
1 706+01
2006+00
2 OOE+00
4806-01
9006*00
1 206+01
7006-01
5705+02
120E+04
2 OOE+00
8006+00
5 005+00
4206+03
4906+01
9306+02
4006-04
3606+03
6006-01
1606+02
2006+00
NA
4706+02
2306+03
4306+03
S 605+02
1405+01
1205+04
4 206+03
NA

COPC'
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
NO
No
No
Yes
No
Yes
No
No
No
No
No
No
Yes
Yes
No
Yes
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason

</=Screenmg Level
</=Screening Level
</=Screemng Level
</=Screenmg Level
</=Screenang Level
</=Screening Level
</=Screening Level
</=Screening Level
Screening Level NA
Screening Level NA
</=Screerung Level
</=Screenmg Level
</=Screerung Level
</=Saeer»ng Level
<=Screer»ngJ.evel
</=Saieening Level
Screening Level NA
</=Screerang Level
</=Screer*ng Level
</=Screenang Level
<=Screenmg Level
</=Sa-eenang Level
Screening Level NA
Screenang Level NA
>Screemng Level
Screening Level NA
>Screening Level
</=Screemng Level
</=Screening Level
</-Screerung Level
>Screenmg Level
EN
>Screening Level
Screening Level NA
</=Screenmg Level
EN
Screening Level NA
EN
Screening Level NA
> Screening Level
> Screening Level
6N
>Screerung Level
EN
</=Screerang Level
</=SCTeenmg Level
</=Screenarg Level
</=Soieening Level
</=Screer»ng Level
</=Soeemng Level
</=Saeening Level
</=Screer«ng Level
<=Screer»ng Level
</=Screerang Level
>Screening Level
</=Screemng Level
</=SCTeenang Level
<y=Screening Level
<=Screentng Level
</=Screenang Level
</=Screenmg Level
</=Screernng_ Level
</=Screenang Level
>Screenmg Level
</=Screening Level
</=Screening Level
</=Screen«ng Level
</=Screening Level
ScreerwigJ-evel NA
</=Scraening Level
</=Screening Level
</=Screenarg Level
</=Screening Level
</=Screer«ngJ_evel
</=Soreening Level
</=Screenmg Level
SCTeenmg Level NA |

J \VSauget Area 2\SGW Evaluation
August 31 2003
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TABLE E 2
COMPARISON OF SOIL SAMPLE DATA TO SOIL-TO-GROUNDWATER (SGW) STANDARDS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET ILLINOIS

ENSR Intemabonal
Page 22 of 39

[Site Location

[Q North JSOIL-Q-2
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth _,
(QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth _j
QNorth j
QNorth
QNorth
QNorth
QNorth
QNorth

SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-2
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3

Q North lsOIL-Q-3
Q North |sOIL-Q-3
QNorth ISOIL-Q-3
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth

Medium
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface j
Surface
Surface
Surface

SOIL-Q-3 ISurface
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3 ]
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q 3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3

Q North (SOIL-Q-3
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth

SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3

Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface

Sample
SOIL-Q-2-6FT
S01L-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT j
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-2-6FT
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-0 5 j
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-0 5 _j
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-0 S
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-0 5

Category
Volable
Votabte
Volatile
Volatile
Votabte
Volatile
Volable
Votabte
Herbicide
Herbicide
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal

Constituent
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Ethylbenzene
Methyl N-Butyl Ketone
Toluene
Xytenes Total
24-D
Pentachlorophenol
Aluminum
Arsenic
Banum
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese

Result
(mg/kg)
058
27
043
36
099
05
033
17
00042
042
11000
11
2900
082

j
j

j
j
j
j

j

j

057
14000
20
96
31
24000

j

270
3000
530

Mercury 04
Nickel
Potassium

31
2300

Sodium 1180
Metal Vanadium
Metal
Pesbade
Pesbade
Pesbade
Pesbade
Pesbade
Pesbade

SOIL-Q-3-0 5 I Pesbade
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-0 5
SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q 3-6
SOIL-Q-3-6
SOIL-Q-3-6

Pesbade
Pesbade

Zinc
4 4'-DDD
alpha-Chlordane
beta-BHC
Dieldnn
Endosulfan II
Endnn
gamma- BHCJjndaneL
gamma-Chlordane
Heptachlor

Semrvolable 2 4-Dichlorophenol
Semrvolatile
Semrvolaule
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
SemrvolaMe
Semrvolaule
Semrvolatile
Semrvolaule
Semrvolatile
Semrvolatite
Semrvolable
Volatile
Volatile
Volatile
Volable
Volatile
Herbicide
Metal
Metal
Metal
Metal

SOIL-Q-3-6 I Metal
SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q-3^
SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q-3-6

Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal

Acenaphthene
Anthracene
Benzo(a)anth racene
Benzo(a)pyrene
Benzolbjfluoranthene
BenzrXa hj)perytene
Benzo(k)t)uoranthene
Chrysene
Dibenzo(a h)anthracene
Fluoranthene
lndeno(1 2 3-cd)pyrene
Phenanthrene
Pyrene
Acetone
Carbon Disulfide
Tetrachloroethene
Tnchloroethylene
Xytenes Total
Pentachlorophenol
Aluminum
Anbmony
Arsenic
Banum
Beryllium
Cadmium
Calaum
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver

28
200
0039
02
004
0077
0014
0018
00057

j

j

Bkg
(mg/kg)
2 OOE-03
NA
NA
NA
837E-04
NA
NA
1 506-03
9966-03
4 57E-03_J

1 385+04
1 245+01
3 076+02
9026-01
3346+00
9746+04
2 21 E+01
940E+00
8586+01
2336+O4
130E+02
1236+04
552E+02
1 34E-01
3 306+01̂
3016+03

SGWStnd ' [
(mg/kg) ICOPC' (Reason
NA
1 60E+01
3 OOE-02
1005+00
130E+01
NA
120E+01
1 50E+02
150E+00
2 OOE-02
NA
2506+01
2 606+02
1 106+00
1006+00
NA
2 106+01
NA
3306+02
NA
NA
NA
NA
1 006-02
2 006+01
NA

1586+02 NA
3 896+01
3906+02

J |7 046-03

J
J
J
J
J

021
0011 J
1
016
051
1 7

J
J
J
J

16 y
16
082

J
J

14 J
1 8
026
3
069

J
J
J
J

25 |J
36
0023
000084
000044
000049
000039
0013
4800
1 8
79
260
053
4

87000
48
49
220
35000
500
3600
240
22
30
790

J

[J

6 156-03
NA
1 136-02
1 166-03
5026-03
NA
411E-02
3 126-02
NA
4206-02
1206-01
2 766-01
4065-01
3666-01
4 145-01
2836-01
2996-01
1206-01
4506-01
NA
3 316-01
4306-01
NA

JJNA
J
J
J
J

J
j

J

J
1 1 J

8805-04
NA
1 61E-03
NA
7 86E+03
1 21E+00
9265+00
328E+02
6 286-01
2 915-01
2485+04
1 57E+01
9 146+00
1356+01
1 885+04
1336+01
1 026+04
4506+02
2 076-02
2 35E+01
1 75E+03
NA

026 jj INA

9806+02
1 OOE+03
160E+01
1 OOE+01
500E-04 _,
4 OOE-03
1 80E+01
1 OOE+00

No Screening Level NA
No
Yes
Yes
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No

</=Screening Level
>Screening Level
>Screerung Level
</=Screening Level
Screenang Level NA
</=Screertsng Level
</=Screening Level
</=Screenmg Level
</=BKG
Screening Level NA
<î Screenang Level
> Screening Level
</=Screenmg Level
</=Screemng Level
5N
</=Screenmg Level _,
Screening Level NA
</=Screenmg Level
EN
Screening Level NA
6N
Screening Level NA
>Screemng Level
</=BKG
6N
EN
</=Screenmg Level

No </=Screenmg Level
No
No
Yes
No
No
No

9 OOE-03 No
1 OOE+01
2 30E+01
480E-01
570E+02
1.206+04
2006+00
8006+00
5006+00
4 20E+03
4906+01
160E+02
2006+00
4 3OE+03
1 406+01
1206+04
4206+03
1606+01
320E+01
6 OOE-02
6 OOE-02
1506+02
2006-02
NA
5006+00
2506+01
260E+02
1 10E+00
1006+00
NA
2 105+01
NA
3305+02
NA
NA
NA
NA
1 OOE-02
2006+01
NA
1306+00
2406-01

No
No
Yes
No
No
No
No
No
No

</=Screening Level
</=Screerang Level
^Screening Level
<=BKG
</=Screenmg Level
</=Screenmg Level
<=SCTeening Level
</=Screer»ng Level
</=Screening Level
>Screenmg Level
</=Screenmg Level
</=Screening Level
</=Screenmg Level
</=Screenmg Level
</=ScreenmgJ.evel
</=Screening Level

No (</=Screening Level
No
No
No
No
No
No
No
No
NO
No
NO
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
Yes

</=Screenang Level
</=Screening Level
</=Screenin£ Level
</=Screer»ng Level
</=Screenmg Level
</=Screenmg Level
</=Screeniog Level
«/=Screer«ng Level
</=Screenmg Level
</=Screer»ng Level
</=Screensng Level
tĵ ScreeiaTig Level
Screenang Level NA

L</=Screenang Level
</=Screenmg Level
</=Screemng Level
</=So-eenmg Level
>Screening Level
EN
>Saeenmg Level
Screenang Level NA
</=Screenmg Level
EN
Screening Level NA
EN
Screening Level NA
> Screening Level

Yes l>Screentng Level
No (EN
No <=Screening Level
Yes |>Screening Level

August 31 200
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TABLE E-2
COMPARISON OF SOIL SAMPLE DATA TO SOIL-TO-GROUNDWATER (SGW) STANDARDS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET ILLINOIS

ENSR International
Page 23 of 39

Site
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
IQ North
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth

Location

SOIL-Q-3
SOIL-Q-3
SOIL-O-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-3
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-O-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q^
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-O-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4

Medium

Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
[Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface

Sample

SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q-3-6
SOIL-Q-4-0 5
SOIL-Q-4-05
SOIL-Q-4-0 5
SOIL-Q-4-0 5
SOIL-CM-OS
SOIL-CM-OS
SOIL-Q-4-0 5
SOIL-Q-4-0 5
SOIL-CM-OS
SOIL-Q-4-0 5
SOIL-CM-OS
SOIL-Q-4-0 5
SOIL-Q-4-0 5
SOIL-Q-4-05
SOIL-CM-OS
SOIL-Q-4-0 5
SOIL-Q-4-05
SOIL-Q-4-0 5
SOIL-Q-4-0 5
SOIL-Q-4-05
SOIL-Q-4-0 5
SOIL-Q-4-0 5
SOIL-Q-4-05
SOIL-CM-05
SOIL-Q-4-05
SOIL-CM-05
SOIL-Q-4-0 5
SOIL-Q-4-05
SOIL-Q-4-0 5
SOIL-CM-05
SOIL-Q-4-05
SOIL-Q-4-0 5
SOIL-CM-05
SOIL-CM-05
SOIL-Q-4-0 5
SOIL-CM-05
SOIL-Q-4-05
SOIL-Q-4-05
SOIL-CM-05
SOIL-CM-OS
SOIL-CM-05
SOIL-Q-4-05
SOIL-CM-OS
SOIL-Q-4-05
SOIL-CM-05
SOIL-CM-OS
SOIL-Q-4-0 5
SOIL-Q-4-05

Category

Metal
Metal
Metal
Pestiade
Pestiade
Pesbade
Pesbade
Pesbade
Semrvolable
Semrvolaule
Semrvolabie
Semrvolable
Semrvolatile
Sermvolatle
Semrvolatile
Semrvolable
Semrvolable
Semrvolatile
Semrvolatile
SemrvolaHe
Semrvolable
Semrvolatite
SemrvolaHe
Semrvolatile
Semrvolatile
Volatile
Volatile
Volatile
Volable
Herbiade
Herbiade
Herbiade
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Melal
Metal
Metal
Metal
Metal
Metal
Pesbade
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolaule
Semrvolable
Semrvolatile
Semrvolatite
SemrvolaWe
Semrvolatile
Semrvolatfe
Semrvolatile
Semrvolaule
Semrvolatite
Semrvolatile
Semrvolatile
Semrvolaule
Semvotatte
Semrvolatile
Semivolatae
Semrvolatile
Volatile

Constituent
Sodium
Vanadium
Zinc
4,4' -DDT
beta-BHC
Dieldnn
Endnn Ketone
Methoxychlor
1 ,2.4-Tnchlorobenzene
1 ,3-DkChlorobenzene
1 ,4-Dichlorobenzene
Acenaphthene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
BeruaKpJfluoranthene
Benzo(g,h.i)perytene
Benzo(k)fluoranthene
bts(2-6thylhexyi)phthalate
Chrysene
Fluoranthene
lndeno(1 2.3-cd)rjyrene
Phenanthrene
Phenol
Pyrene
Benzene
Carbon Disulfide
Tetrachloroethene
Tnchtoroethytene
245-T
MCPP
Penfachlorqphenol
Aluminum
Anbmony
Arsenic
Banum
Beryllium
Cadmium
Cataum
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Vanadium
Zinc
4 4 -DDT
1 4-Drchtorobenzene
2-Methylnaprithatene
Acenaphthene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
BenzrXb)Huoranthene
Benzo(g h i)perylene
Benzo(k)fluoranthene
bis(2-6thyjhexyl) phthalate
Carbazole
Chrysene
Dibenzo(a h)anthracene
Dibenzofuran
Fluoranthene
Fluorene
Hexaohlorobenzene
lndeno(1 2.3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
6thytbenzene

I Result
(mg/kg)
1400
15
520
021
0014
043
0032
0085
013
011
027
015
042
13
14
19
083
12
012
18
24
064
15
059
29
000076
00018
00007
000076
0002
016
0096
3200
082
89
81
095
6.2
52000
10
65
39
13000
85
7700
490
015
20
820
071
024 1
220
21
930 1

0029
017
024
02
043
1
098
099
052
082
0079
018
12
016
018
18
019
003
044
026
2
2
000034

J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
j
J
J
J
J
J
J

J

J

J
J

J

J
J

J
J
J

J
J
J
J
J

J
J

J
J

J
J

J

J

Bkg
(mg/kg)
1 256+02
2986+01
5886+01
1046-03
NA
NA
NA
1026-03
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
6406-02
NA
NA
NA
NA
NA
NA
NA
NA
1026-03
NA
NA
3606+00
4576-03
1 386+04
2336+00
1246+01
3 076+02
902E-01
3346+00
9 746+04
2216+01
9406+00
8 586+01
2336+04
1 306+02
1 236+04
5526+02
1 34E-01
3 306+01
3 015+03
1 066+00
9906-01
1586+02
3896+01
3906+02
404E-02
NA
NA
4206-02
120E-01
2 76E-01
4066-01
3665-01
4 145-01
2836-01
3 53E-01
NA
2996-01
1 206-01
NA
4506-01
NA
NA
NA
NA
3315-01
430E-01
1 075-03

SGWStnd
(mg/kg)
NA
9806+02
1006+03
3 206+01
500E-04
4005-03
1 OOE+00
1605+02
5006+00
200E+OO
2 OOE+00
5 706+02
120E+04
2006+00
8006+00
5006+00
4.206+03
4906+01
360E+03
1606+02
4306+03
1406+01
1 .206+04
1006+02
4 206+03
3 OOE-02
3206+01
6 OOE-02
6 OOE-02
1 106+01
NA
2005-02
NA
5006+00
2506+01
2605+02
1 106+00
1006+00
NA
2 106+01
NA
3306+02
NA
NA
NA
NA
1 OOE-02
2006+01
NA
1305+00
2406-01
MA
9806+02
1006+03
3206+01
2006+00
1206+01
5706+02
1206+04
2006+00
8006+00
S OOE+00
420E+03
490E+01
360E+03
6006-01
1605+02
2 OOE+00
NA
430E+03
5606+02
2006+00
1406+01
1206+01
1206+04
4206+03
1306+01

COPC'
No
No
No
No
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No J
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
5N
</=Screenmg Level
</=Screemng Level
•y=Screemng Level
> Screening Level
> Screening Level
</=Screer»ng Level
</=Screer«ng Level
</=Screening Level
</=Screening Level
</=Screemng Level
</=Screer*ng Level
</=Screer»ng Level
</=Screening Level
</=Screening Level
</=Screer»ng Level
</=Screenng Level
</=Screenang Level
<=Screeninĝ  Level
</=Screenmg Level
</=Screerang Level
</=Screenng Level
</=Screening Level
</=Screentng Level
</=Screentng Level
</=Screenng Level
</=Screemng Level
</=Screening Level
</=Screening Level
</=Screenng Level
Screening Level NA
</=BKG
Screening Level NA
</=SCTeerung Level
</=Saeerung Level
</=Screenmg Level
</=Screening Level
> Screening Level
EN
</=Screenmg Level
Screening Level NA
</=Screer«ng Level
5N
Screening Level NA
5N
Soeening Level NA
> Screening Level
</=Screening Level
EN
</=Screentng Level
</=Screenang Level
EN
</=Screenmg Level
</=Screenang Level
</°Screenmg Level
</=Screening Level
</=Screemng Level
</=Screer»ng Level
</=Screenmg Level
</=Screening Level i
</=Sa«ening Level
</=Screentng Level
</=Screemng Level
</=Screerang Level
</=ScreenmgJ.evel
</=Screenmg Level
</=Screemng Level
/̂-Screening Level

Screerang Level NA
</=Screer«ng Level
</»Screenmg Level
</=Screening Level
</=Screenmg Level
</=Screer«ng Level
</=Screening Level
</=Screening Level
</=Screening Level
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TABLE E-2
COMPARISON OF SOIL SAMPLE DATA TO SOIL-TO-GROUNDWATER (SGW) STANDARDS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET ILLINOIS

ENSR International
Page 24 of 39

Site
l QNorth
iQ North
IQ North
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth

Location
SOIL-CM
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-CM
SOIL-CM
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-CM
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4

Q North SOIL-Q-4
Q North SOIL-Q-4
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth

SOIL-CM
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-CM
SOIL-Q-4
SOIL-Q-4

Q North I SOIL-Q-4
QNorth
QNorth

l

Medium Sample
Surface
Surface
Surface
Surface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface^
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface

SOIL-Q-4 (Subsurface
SOIL-Q-4

Q North SOIL-Q-4
QNorth
QNorth
QNorth
ONorth
QNorth
QNorth
QNorth
QNorth
ONorth
QNorth
QNorth
QNorth
QNorth
QNorth

SOIL-Q-4
SOIL-Q-4
SOIL-Q-4
SOIL-CM j
SOIL-CM
SOIL-Q t̂
SOIL-Q-4
SOIL-Q-4
SOIL-Q-5
SOIL-Q-5 j
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5

Q North ISOIL-Q-5
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
ONorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
ONorth
QNorth

SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SCML-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5

Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface

SOIL-Q-4-0 5
SOIL-Q-4-05
SOIL-Q-4-0 5
SOIL-Q-4-05
SOIL-Q-4-6
SOIL-Q-4-6
SOIL-Q-4-6
SOIL-Q-4^
SOIL-Q-4-6
SO1L-CM-6
SOIL-Q-4-6
SOIL-Q-4-6
SOIL-Q-4-6
SOIL-CM-6
SOIL-Q-4-6
SOIL-Q-4-6
SOIL-Q-4-6
SOIL-Q-4-6
SOIL-Q-4-6
SOIL-Q-4-6
SOIL-Q-4-6
SOIL-Q-4-6

Category
Volatile
Volatile
Volatile
Volatile
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal

1
Constituent
Methyl N-Butyl Ketone
Tetrachtoroethene
Tnchloroethylene
Xylenes Total
Aluminum
Anbmony
Arsenic
Banum
Beryllium
Cadmium
Cataum
Chromium

Result
(mg/kg)
00031
00015
00012
00018
5400
061
12
110
086
15

J
J

Bkg
(mg/kg)
NA
8805-04

J iNA
J

J

J

73000
12

Metal Cobalt 97
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal

SOIL-Q-4-6 (Metal
SOIL-Q-4-6
SOIL-CM-6
SOIL-Q-4-6
SOIL-Q-4-6
SOIL-Q-4-6
SOIL-Q-4-6
SOIL-Q-4-6
SOIL-Q-4-6
SOIL-Q-4-6
SOIL-Q-4-6
SOIL-Q-4-6
SOIL-Q-4-6
SOIL-Q-4-6
SOIL-Q-4-6
SOIL-CM-6
SOIL-CM-6
SOIL-CM-6
SOIL-Q-4-6
SOIL-Q-4-6
SOIL-Q-4-6
SOIL-Q-4-6
SOIL-Q-4-6
SOIL-Q-4-6
SOIL-Q-4-6
SOIL-Q-4-6
SOIL-Q-5-0 5
SOIL-Q-5-0 5
SOIL-Q-5-O 5
SOIL-Q-S-O 5
SOIL-Q-5X) 5
SOIL-Q-5-0 5
SOIL-Q-5-0 5
SOIL-Q-5-0 5
SOIL-Q-5-0 5
SOIL-Q-5O 5
SOIL-Q-5-0 5
SOIL-Q-5-0 5
SOIL-Q-5-0 5
SOIL-Q-5-0 5
SOIL-Q-&O 5
SOIL-Q-5-0 5
SOIL-Q-5-0 5
SOIL-Q-5-0 5
SOIL-Q-5-0 5
SOIL-Q-SO 5
SOIL-Q-5-0 5
SOIL-Q-5-0 5
SOIL-Q-5-0 5
SOIL-Q-5-0 5
SOIL-Q-SO 5
SOIL-Q-5-0 5
SOIL-Q-o-0 5
SOIL-Q-5-0 5
SOIL-Q-5-0 5

Metal
Pestiade
Pesbade
Pesbade
Pesbade
Semrvolable
Semrvolatle
Semrvolatile
Semrvolaule
Semrvolable
Semrvolatite
Semrvolatile
Semrvolatile
Semrvolaule
Semrvolatile
Semrvolatile
Semrvolatite
Semrvolable
Semrvolatile
Semrvolatile
Semrvolatile
Volatile
Volatile
Volable
Volatile
Herbiade
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pesbade
Pesbade
Pesbade
Pesbade
Pestiade
Pestade
Pestiode
Semivolatile

Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc
4,4'-DDE
4,4'-DDT
Endosulfan n
gamma-Chtordane
Acenaphthene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)ftuoranthene
Benzo(g h i)perytene
Benzo(k)fluoranthene
Carbazole
Chrysene
Drbenzo(a h)anthracene
Dibenzofuran
Fluoranthene
Fluorene
lndeno(12 3-cd)pyrene
Phenanthrene
Pyrene
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Tetrachloroethene
Tnchloroethylene
Pentachlorophenol
Aluminum
Anbmony
Arsenic
Banum
Beryllium
Cadmium
Cataum
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc
4.4'-DDE
alpha-Chlordane
beta-BHC
Dieldnn
Endnn
Endnn Ketone
gamma-Chlordane

28
33000
64
9100
350

J
J

J

J
0099 J
24
800
190
25
210
0002
00076
000049
000021
0064
016
057
058
055
039

J

J
J
J
J
J
J

1 616-03
7 865+03

LL 21 5+00
9266+00
3 286+02
6 286-01
2 916-01
2486+04
1 576+01
9 146+00
1 356+01
1886+04
1 33E+01
1026+04
4506+02
2 076-02
2356+01
1 75E+03
1256+02
2986+01
5 88E+01
NA
104E-03
NA
240E-04
NA

J NA j

J
049
0071
064
013
0042
1 1
0054
036

J

J
J

J
J

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

084 INA
13
00022
000099
000043
000051
00055
1400
071
56
87
OS4
066
5800
99
42
37
11000

J
J
J
J
J

J
J

J

20
940
140
0024
15
290
290

J

82
110
0011
000086
00013
0018
00024

J
J
J
J
J
J

00024 ^J
001

2-Methylnaphthatene |0027
J
J

NA
NA
2 OOE-03
1026-03
NA
4 57E-03
138E+04
2336+00
1 246+01
3 076+02
9026-01
334E+00
9745+04
2 216+01
9406+00
8586+01
2336+04
1 306+02
1236+04
5525+02
134E-01
3 306+01
3 01E+03
1586+02
389E+01
390E+02
1 236-02
6 156-03
NA
1 136-02
5026-03
NA
4116-02
NA

SGWStnd
(mg/kg)
NA
6006-02
6006-02
1506+02
NA
5 OOE+00
2 506+01
260E+02
1 106+00
1 OOE+00
NA
2 106+01
NA
3 306+02
NA
NA
NA
NA
1006-02
2006+01
NA
NA
9805+02 ^
1006+03
540E+01

COPC' Reason
No Screening Level NA
No
No

<=So-eeningLevel
</=Soeer»ng Level

No </=Screenmg Level
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No

Screening Level NA
</=Screenmg Level
</=Screening Level
<=Screening Level
</=Screenma Level
>Screernng Level
EN
</=Screerung Level
Screening Level NA
</=Screenmg Level
6N
Screening Level NA
EN
Screening Level NA
>Screemng Level
>Screening Level
EN
EN
</=Screenmg Level
</=Screening Level
</=Screenmg Level

3 206+01 (NO </=Screensng Level
1 805+01
1 OOE+01
5 706+02
1206+04
2006+00
8006+00
5006+00
4205+03
490E+01
6005-01
1 606+02
2005+00
NA
4 306+03
560E+02
1 406+01
1206+04
4 206+03
NA
NA
6006-02
6006-02
2 OOE-02
NA
5005+00
2 50E+01
2 60E+02
1 106+00
1 005+00
NA
2 105+01
NA
3306+02
NA
NA
NA
NA
1006-02
2 006+01
NA
NA
9806+02
1006+03
5406+01
1006+01
500E-04
4005-03
1006+00
1 OOE+00
1 OOE+01
1 20E+01

No </=Screenmg Level
No l</=ScreeningLevel
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
NO
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No

</=Screening Level
</=Screer»ng Level
</=Screenmg Level
</=Screenmg Level
</=Screenmg Level
</=Screer»ng Level
</=Screening Level
</=Screening Level
</=Screening Level
</=Screening Level
Screening Level NA
</=Screening Level
</=Screentng Level
</=Screenmg Level
«/=Screening Level
</=Screenmg Level
Screenang Level NA
Screening Level NA
</=Screer»ng Level
</=Screening Level
</=Screer»ng Level
Screenang Level NA
</=Screenmg Level
</=Screenmg Level
</=Screening Level '
</=Screemng Level
</=Screer»ng Level
EN
</=Screening Level
Screening Level NA
</=Screenmg Level
EN
Screening Level NA
EN
Screening Level NA
</=BKG
</=Screenmg Level
EN
5N
</=Screenang Level
/̂=Screentng Level
</=Screerang Level
</=Screening Level
>ScreemngJ.evel
</=BKG
L</=Screentngj_evel
</=Screenmg^Level
</=Screer»ng Level
</=Screer»ng Level

J \\Sauget Area 2\SGW Evaluabon
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TABLE E-2
COMPARISON OF SOIL SAMPLE DATA TO SOIL TO-GROUNDWATER (SGW) STANDARDS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET. ILLINOIS

ENSR International
Page 25 of 39

Site
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
Q North
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central

Location

SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-O-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-S
SOIL-Q-5
SOIL-O-5
SOIL-Q-5
SOIL-Q-S
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5 j
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-5
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6

Medium

Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Surface
Surface
Surface
Surface
Surface
Surface

Sample

SOIL-Q-5-0 5
SOIL-Q-5-0 5
SOIL-Q-50 5
SOIL-Q-5O 5
SO1L-Q-S-05
SOIL-Q-5-0 5
SOIL-Q-505
SOIL-Q-5-0 5
SOIL-Q-5-0 5
SOIL-Q-5-0 5
SOIL-Q-50 5
SOIL-Q-5-0 5
SOIL-Q-5-0 5
SOIL-Q-5-0 5
SOIL-Q-50 5
SOIL-Q-5-6FT
SOIL-Q-5-6FT
SOIL-Q-5-6FT
SOIL-Q-MFT
SOIL-Q-WFT
SOIL-Q-5-6FT
SOIL-Q-5-6FT
SOIL-Q-5-6FT
SOIL-Q-5-6FT
SOIL-Q-5-fiFT
SOIL-Q-S-6FT
SOIL-Q-5-6FT
SOIL-Q-5-6FT
SOIL-Q-5-6FT
SOIL-Q-5-6FT
SOIL-Q-5-6FT
SOIL-Q-5-6FT
SOIL-Q-5-6FT
SOIL-Q-5-6FT
SOIL-Q-5-6FT
SOIL-Q-5-6FT
SOIL-Q-5-6FT
SOIL-Q-5-6FT
SOIL-Q-5-6FT
SOIL-Q-5^FT
SOIL-Q-5-6FT
SOIL-Q-5-6FT
SOIL-Q-5-6FT
SOIL-Q-5-6FT
SOIL-Q-5-6FT
SOIL-Q-MFT
SOIL-Q-WFT
SOIL-Q-5-6FT
SOIL-Q-5-6FT
SOIL-Q-5-6FT
SO1L-Q-5-6FT
SOIL-Q-5-6FT
SOIL-Q-S-6FT
SOIL-Q-5-eFT
SOIL-Q-5-6FT
SOIL-Q-5-6FT
SOIL-Q-5-«FT
SOIL-Q-5-6FT
SOIL-Q-S-6FT
S01L-Q-5-6FT
SOIL-Q-5-6FT
SOIL-Q-5-6FT
SOIL-Q-5-5FT
SOIL-Q-5-6FT
SOIL-Q-5-6FT
SOIL-Q-S^FT
SOIL-Q-5-6FT
SOIL-Q-S-6FT
SOIL-Q-WFT
SOIL-Q-5-6FT
SOIL-Q-5-6FT
SOIL-Q-6-05
SOIL-Q-6-05
SOIL-Q-6-05
SOIL-Q-6-0 5
SOIL-Q-6-05
SOIL-Q-6-05

Category

Semrvolable
Semrvolatite
Senvvolaate
Semrvolatile
SemrvolaWe
Semrvolaule
Semivolatile
Semrvolaule
Semrvolable
Semrvolaule
Semrvolatite
Semrvolable
Votabte
Volatile
Volatile
Herbiade
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pestiade
Pesbade
Pesbade
Pesbade
Pesbade
Pesbade
Pesbade
Pesbade
Semrvolable
Semrvolatile
Semrvolatile
Semrvolatle
Semrvolatile
Semrvolaule
Semrvolatile
Semrvolaule
Semrvolanle
Semrvolatile
Semrvolatile
Semrvolatile
Semivolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolable
Semrvolatile
Semrvolatile
SemrvolaMe
Volatile
Volable
Volatile
Volatile
Volatile
Volatile
Herbiade
Metal
Metal
Metal
Metal
Metal

Constituent

Benzo(a)anthracene
Benzo(a)pyrene
Berizofbjfluorarithene
Benzo(g.h Operytene
BenzofkWuoranthene
bis(2-Ethvthexyl)phthalate
Chrysene
DtbenzcKa h)antnracene
Fluoranthene
lndeno(1 2 3-cd)pyrene
Phenanthrene
Pyrene
Benzene
Carbon Disulfide
Tetrachloroethene
Pentachlorophenol
Aluminum
Arsenic
Banum
Beryllium
Cadmium
Cataum
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese i
Mercury
Nickel
Potassium
Silver
Sodium
Vanadium j
Zinc
4 4 -ODD
4 4'-DDE
4 4'-DDT
alpha-Chlordane
beta-BHC
Dieldnn
Endnn Aldehyde
gamma-Chlordane
2-Methylnaphtrialene
Acenaphthene
Acenaphthytene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g h ijperylene
Benzo(k)fluorantriene
t»s42-Emylhexyl)prithal3te
Carbazole
Chrysene
D*enzo(a h)anthracene
Dibenzofuran
Fluoranthene
Fluorene
In0eno{1.2 3-cd]pyrene
Naphthalene
Phenanthrene
Phenol
Pyrene
Benzene
Carbon Disulfide
Ethylbenzene
Tetrachloroethene
Tnd>loroethylene
Xytenes Total
Pentachlorophenol
Aluminum
Anbmony
Arsenic
Banum
Beryllium

Result
(mg/kg)

011
013
011
013
01
0035
013
0066
012
011
012
017
000076
00028
00028
0002
5200
63
120
053
04
71000
17
49
32
14000
150
3000
200
026
13
740
019
180
27
140
0012
00044
0017
0014
0015
0024
0012
0012
012 1

047
0069
12
29
27
22
12
22
0082
036
31
04
034
57
049
12
018
52
0.27
67
00011
00045
000058
00006
000093
00016
23
5200
19
13
110
064

J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J

J

J

J

J
J

J
J
J
J
j
J
J
J
J
J

j

J
J

J
J

J

J

J
J
J
J
J
J

J

J

Bkg
(mg/kg)
2766-01
4066-01
3666-01
4 146-01
2836-01
3536-01
2996-01
1206-01
4506-01
NA
3 316-01
4306-01
NA
NA
8806-04
NA
7866+03
9.266+00
3 285+02
6286-01
2916-01
2486+04
1 576+01
9146+00
13SE+01
1886+04
1 336+01
1 02fc+04
4506+02
2 076-02
2356+01
1756+03
NA
1256+02
2986+01
5886+01
NA
NA
1 046-03
NA
NA
NA
NA
2406-04
NA
NA
NA
NA
NA
NA
NA
NA
NA
6406-02
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
8376-04
1026-03
NA
1505-03
4575-03
1 385+04
2335+00
1 246+01
3 076+02
9 026-01

SGWStnd
(mg/kg)

2 OOE+00
8006+00
5006+00
4206+03
4905+01
3605+03
1606+02
2006+00
4305+03
1406+01
120E+04
420E+03
3005-02
3205+01
6 OOE-02
2 OOE-02
HA
250E+01
260E+02
1 10E+00
1006+00
NA
2 106+01
NA
3306+02
NA j
NA
IMA
NA
1 OOE-02
2005+01
NA
2405-01
NA
9805+02
1006+03
1 606+01
S 406+01
3206+01
1006+01
5006-04
4005-03
1006+00
1006+01
1205+01
5705+02
5706+02
1 205+04
2006+00
8006+00
5006+00
4206+03
4906+01
3606+03
6006-01
1606+02
2006+00
NA
4306+03
5606+02
1406+01
1206+01
1206+04
1006+02
4706+03
3006-02
3205+01
1305+01
6006-02
6 OOE-02
1506+02
2006O2
NA
5005+00
2505+01
2606+02
1 1 0E+00

COPC'

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
Yes
Yes
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
Mo
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason

</=So*ening Level
</=Screenmg Level
</=Screerung Level
</=Saeening Level
</=Saeening Level
</=Screenmg Level
"/̂ Screening Level
</=Screenmg Level
</=Screentng Level
</=Screemng Level
<=Screenmg. Level
</=Screenmg Level
</=Screenmg Level
<=Screenmg Level
</=Screening Level
</=Screerang Level
Screening Level NA
</=Screening Level
</=Screenarg Level
</=Screemng Level
</=Screening Level
EN
</=Screenang Level
Screening Level NA
</=Screenmg Level
EN
Screening Level NA
fcN

Screening Level NA
>Screening Level
</=Screenmg Level
EN
</=Screenng Level
EN
</=Screenmg Level
</=Screenang Level
</=Screening Level
</=ScreerungJ.evel
</=Screenmg Level
</=Screening Level
>Screenmg Level
>Screenmg Level
</=Screenmg Level
</=Screenmg Level
</=So»ening Level
<=Screening Level
</=Screenmg Level
</=SCTeernngLevel
>Screenng Level
</=Screenmg Level
</=Saeening Level
</=Saeer»ng Level (

L</=Saeemng Level
</=Screenmg Level
</=Screening Level
</=Screenmg Level
</=Screening Level
Screening Level NA
</=Screening Level
</=Screenmg Level
«/=Screer»ng Level
•y=Screervr>g Level
•y=Screening Level
</=Screenmg Level
</=Screenang Level
</=Screenng Level
<=ScreeningJ.evel
</=Screening Level
<V=Screer»ng Level
</=Screening Level
</=Screeninj Level
</=BKG
Screening Level NA
</=Screening Level
</=Saeenmg Level
</=SCTeenmg Level
</=Screemng Level
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TABLE E-2
COMPARISON OF SOIL SAMPLE DATA TO SOIL-TO-GROUNDWATER (SGW) STANDARDS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET. ILLINOIS

ENSR International
Page 26 of 39

Site
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
Q Central
QCentral
Q Central
Q Central
Q Central
QCentral
QCentral
Q Central
QCentral
QCentral
QCentral
Q Central
QCentral
O Central
QCentral
Q Central
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
Q Central
QCentral
QCentral
Q Central
QCentral
QCentral
QCentral
Q Central
QCentral
QCentral
QCentral

Location

SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SCHL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6^
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-O6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6

Medium

Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface

Sample

SOIL-Q-6-05
SOIL-Q-6-05
SOIL-Q-6-0 5
SOIL-Q-6-05
SOIL-Q-6-0 5
SOIL-Q-6-0 5
SOIL-Q-6-05
SOIL-Q-6-0 5
SOIL-Q-6-05
SOIL-Q-6-05
SOIL-Q-6-05
SOIL-Q-6-05
SOIL-Q-6-05
SOIL-Q-6-05
SOIL-Q-6-05
SOIL-Q-6-05
SOIL-Q-6-05
SOIL-Q-6-05
SOIL-Q-6-05
SOIL-Q-6-05
SOIL-Q-6-0 5
SOIL-Q-6-0 5
SOIL-Q-6-0 S
SOIL-Q-6-05
SOIL-Q-6-0 5
SOIL-Q-6-05
SOIL-Q-6-0 5
SOIL-Q-6-05
SOIL-Q-6-05
SOIL-Q-6-05
SOIL-Q-6-05
SOIL-Q-6-05
SOIL-Q-6-0 5
SOIL-Q-6-05
SOIL-Q-6-05
SOIL-Q-6-05
SOIL-Q-6-0 5 _j
SOIL-Q-6-05
SOIL-Q-6-05
SOIL-Q-6-0 5
SOIL-Q-6-05
SOIL-O-6-0 5
SOIL-Q-6-05
SOIL-Q-6-6
SOIL-Q-6-6
SOIL-Q-6-6
SOIL-Q-6-6
SOIL-Q -̂6
SOIL-Q-6-6
SOIL-Q-6-6
SOIL-Q-6-6
SOIL-Q-6-6
SOIL-Q-6-6
SOIL-Q-6-6
SOIL-Q-6-6
SOIL-Q-6-6

LSOIL-Q-6-6
SOIL-Q-6-6
SOIL-Q-6-6
SOIL-Q-6-6
SOIL-Q-6-6
SOIL-Q-6-6
SOIL-Q-6-6
SOIL-Q-6-6
SOIL-Q-6-6
SOIL-O-6-6
SOIL-Q-6-6
SOIL-Q-6-6
SOIL-Q-6-6
SOIL-Q-6-6
SOIL-Q-6-6
SOIL-O-6-6
SOIL-Q-6-6
SOIL-Q-6-6
SOIL-Q-6-6
SOIL-Q-6-6
SOIL-Q-6-6

Category

Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Semrvolatile
SemrvolaMe
Semrvofable
Semivolatile
Semrvolatile
Semrvolatile
Semrvolable
Semivolatile
Semrvolable
Semrvolable
Semrvolatite
Semrvolable
Semrvolable
SemrvolaMe
Semrvolatile
Semrvolatile
Semrvolatle
Semrvolatile
Semrvolatile
Volatile
Volatile
Volatile
Volable
Volabte
Volatile
Volabte
Volable
Herbicide
Herbiade
Herbicide
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal j
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pesticide
Pestiade
Pesbade
Semrvolatite
Semrvolatile
Semrvolatile
Semrvolaule
Semrvolatile
Semrvolatile

Constituent
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc
1 ,4-Orchlorobenzene
2-Methytnaphthatene
Acenaphthene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
BenzrXb)fhioranthene
Benzo(g,h.i)perytene
Benzo(k)f|iioranthene
biS(2-Ethylhexy1)phthalate
Chrysene
Dibenzo(a h)anthracene
Dibenzofuran
Fluoranthene
Fluorene
lndeno(1.2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
2-Butanone (MEK)
Acetone
Carbon Disulfide
Chlorobenzene
Ethylbenzene
Tetrachloroethene
Tnchloroethylene
Xytenes Total
245-T
24-D
PentacMorophenol
Aluminum
Antimony
Arsenic
Banum
Beryiium
Cadmium
Cataum
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Thallium
Vanadium
Zinc
4.4'-DDT
Dieldnn
6ndnn Ketone
1 4-Dichkxobenzene
2-Methylnaphthatene
Benzo(a)anthracene
Benzpiajpyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene

Result
(mg/kg)
2
79000
11
5
40
16000
74
6200
170
015
14
940
011
240
18
340
014
0069
0042
0089
025
028
039
016
029
0071
029
0055
0046
043
0048
012
0064
037
05
00062
0023
00013
00013
000053
000046
000054
00022
00091
00075
0012
3200
58
57
75
26
041
2200
27
11
150
6200
120
400
29
011
32
500
64
055
41
56
80
0032
0042
00044
014

0052
0029
0024
0031
0029

J
J

J

J
J

J
J

J
J
J
J
J
J
J

J
J
J
J
J
J

J
J
J

J
J
J
J
J
J
J
J
J
J
J

J

J

J

J
J

J

J
J

J

J

J
J
J
J
J
J
J
J
J
J

Bkg
(mg/kg)
334E+00
9 746+04
2216+01
940E+00
8586+01
2336+04
1 306+02
1236+04
5526+02
1 346-01
3306+01
3 016+03
9906-01
1 586+02
3896+01
3906+02
NA
NA
420E-02
1 20E-01
2 766-01
4066-01
366E-01
4 14E-01
2836-01
3536-01
2996-01
1 206-01
NA
4506-01
NA
NA
NA
3 315-01
4306-01
NA
NA
NA
NA
1 07E-03
880E-04
NA
1 61E-03
NA
NA
NA
7 866+03
1 216+00
926E+OO
3 285+02
6 286-01
2916-01
2485+04
157E+01
9146+00
135E+01
188E+04
1336+01
1 02E+04
4506+02
2076-02
2356+01
1 755+03
NA
NA
NA
2986+01
5885+01
104E-03
NA
NA
NA
NA
NA
NA
NA
NA

SGW Stnd
(mg/1<g)
1006+00
NA
2 106+01
NA
3306+02
NA
NA
NA
NA
1006-02
2 OOE+01
NA
2406-01
NA
9806+02
1006+03
2006+00
1206+01
5 706+02
1205+04
2006+00
8006+00
5005+00
4 206+03
4906+01
3 606+03
1606+02
2006+00
NA
4 306+03
5 606+02
1 40E+01
120E+01
1206+04
4206+03
NA
1606+01
3206+01
1006+00
130E+01
6 OOE-02
6 OOE-02
150E+02
1 106+01
1 50E+00
2 OOE-02
NA
5 OOE+00
2 50E+01
2606+02
1 10E+00
1 OOE+00
NA
2106+01
NA
3306+02
NA
NA
NA
NA
1006-02
2 OOE+01
NA
130E+OO
2406-01
1606+00
9805+02
1006+03
3.206+01
4006-03
1 OOE+00
2006+00
120E+O1
2 OOE+00
8006+00
5006+00
4906+01

COPC'
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No _j
No
Yes
Yes
No
Yes
No
No
Yes
No
No
No
No
No
No
Yes
Yes
No
Yes
Yes
Yes
No
No
No
Yes
No
No
No
No
No
No
No

Reason

</=BKG
6N
</=Screerung Level
Screening Level NA
</=Screeneng Level
6N
Screenang Level NA
5N
Screenang Level NA
> Screening Level
</=Screening Level
EN
</=Screerang Level
EN
</=Screenmg Level
</=Screening Level
</=Screening Level
</=Screemng Level
</=Screenmg Level
</=Screenang Level
<=Screenmg Level
</=Screening Level
</=Screemng Level
</=Screer»ng Level
</=Screerang Level
<=Screenmg Level
</=Screening Level
</=Screenmg Level
Screening Level NA
•V=Screemng Level
<=Screening Level
</=Screernng^ Level
</=Screenmg Level
</=Screening Level
</=Screer«ng Level
Screening Level NA
</=Screerang Level
</=Screernng Level
</=Screening Level
</=Screemng Level
</=Screer«ng Level
</=Screenmg Level
•t/=Screemng Level
</=Screenmg Level
</=Screening Level
<jJ=Screeningj.evel _,
Screening Level NA
>Screemng Level
>Screening Level
</=Screening Level
>Screerung Level
</=Screer«ng Level
EN
>Screenmg Level
Screening Level NA
*/=Screer»ng Level
EN
Screening Level NA
5N
Screening Level NA
>Screer*ng Level
>Screenrng Level
6N
>Screerwv) Level
>Screening Level
>ScreenangJ.evel
</=Screer«ng Level
</=Soreemng Level
</=ScreeningJ.evel
>Screenmg Level
</=Screening Level
</=Screenmg Level
</=Screenmg Level
</=Screening Level
</=Screening_ Level
</=Screentng Level
</=Saeenmg Level
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TABLE E-2

COMPARISON OF SOIL SAMPLE DATA TO SOIL-TO-GROUNDWATER (SGW) STANDARDS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET ILLINOIS

ENSR International
Page 27 of 39

'Site
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
Q Central
QCentral
QCentral
Q Central
QCentral
QCentral
QCentral
Q Central
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
Q Central
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
'QCentral
QCentral
QCentral
QCentral
QCentral
Q Central
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral

Location
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-6
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7

Medium
1 Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
^Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface

Sample
SOIL-Q-6-6
SOIL-Q-6-6
SOIL-Q-6-6
SOIL-Q-6-6
SOIL-Q-6-6
SOIL-Q-6-6
SOIL-Q-6-6
SOIL-Q-6-6
SOIL-Q-6-6
SOIL-Q-6-6
SOIL-Q-6-6
SOIL-Q-6-6
SOIL-Q-6-6
SOIL-Q-6-6
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-05
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-05
SOIL-Q-7-0 5
SOIL-Q-7-05
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-05
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-05
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-0 5
SOIL-Q-7-0 5-DUP
SOIL-Q-7-0 5-DUP
SOIL-Q-7-0 5-OUP
SOIL-Q-7-0 5-DUP
SOIL-Q-7-0 5-OUP
SOIL-Q-7-0 5-OUP
SOIL-Q-7-0 5-OUP
SOIL-Q-7-0 5-DUP
SOIL-Q-7-0 5-OUP
SOIL-Q-7-0 5-DUP

.Category
Semrvolatile
Semrvolatite
Semrvolatile
Semivolatile
Semrvolable
SemrvolaWe
Semrvolatile
Volabte
Volabte
Volable
Volabte
Volatile
Volabte
Volabte
Herbiade
Herbicide
Herbiade
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pesbade
Pesbade
Pesticide
Pesbade
Pesbade
Pesbade
Semrvolatile
Semrvolaule
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolable
Semrvolatle
Semrvolatile
Semrvolable
Semrvolaule
Semrvolaule
Semrvolatile
Volatile
Volabte
Volabte
Volabte
Volabte
Volabte
Volabte
Volabte
Volabte
Volabte
Herbiade
Herbicide
Herbode
Metal
Metal
Metal
Metal
Metal
Metal
Metal

Constituent
bis(2-Etriylhexyl)phthalate
Chrysene
Fluoranthene
Naphthalene
Phenanthrene
Phenol
Pyrene
2-Sutanone (MEK)
Acetone
Benzene
Carbon Disulfide
Chlorobenzene
Ethylbenzene
Xytenes, Total
2.4.5-T
24-D
Pentachlorophenol
Aluminum
Anbmony
Arsenic
Banum
Beryllium
Cadmium
Cataum
Chromium
Cobalt
Copper _J
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc
4 4'-DDD
4.4-DDT
alpha-BHC
alpha-Chlordane
Dieldnn
Endosulfan Sulfate
1 ,4-Oichlorobenzene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h i)perytene
Benzo[k)ftuoranthene
Benzyl Butyl Phlhalate
bts(2-6thyjhexyl)phthalate
Chrysene
Fluoranthene
lndeno(1 ,2 3-cd)pyrene
Phenanthrene
Pyrene
2-Butanone (MEK)_
4-Methy>2-pentanone (MIBK)
Acetone
Benzene
Carbon Disulfide
Chlorobenzene
Ethylbenzene
Tetrachloroethene
Tnchloroethylene
Xytenes, Total
2,4,5-T
2.4-DB
Pentachlorophenol
Aluminum
AnDmony
Arsenic
Banum
Beryllium
Cadmium
Cataum

Result
(mg/kg)
056
0032
0043
0035
0045
0085
0053
0034
016
00078
00026
0017
00012
00054
0003
00047
0045
3200
16
35
170
021
13
260000
14
2 1
15
5600
240
12000
140
89
730
019
340
18
320
0029
0029
0096
00023
0046
00024
032
013
045
043
054
024 ^
036
032
024
065
13
015
059
14
0011
00084
0061
00037
00056
0042
0025 ,
00036
0001
018
00041
0035
012
6100
49
79
590
029
19
220000

J
J
J
J
J
J
J
J
J
J
J
j

J
J
J

J

J
J

J
J

J

J

J
J

J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J

J
J

J
J
J
J
J
J
J
J
J

J
J
J

J

J
J

|Bkg
(mg/kg)
640E-02
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
8376-04
1505-03
NA
9966-03
4575-03
1386+04
2336+00
1 246+01
3076+02
9026-01
3346+00
9 74E+04
2215+01
9406+00
8 586+01
2336+04
1306+02
1 236+04
£ 526+02
3306+01
3 016+03
9906-01
1 586+02
3 895+01
3906+02
7045-03
4046-02
4966-02
6 15E-03
1 13E-02
1 81E-03
NA
120E-01
2 766-01
4066-01
3666-01
4 145-01
2 835-01
NA
3 536-01
2996-01
4506-01
NA
3 316-01
4306-01
NA
NA
NA
NA
NA
NA
1 076-03
8806-04
NA
1 61E-03
NA
NA
4 57E-03
1386+04
2336+00
1 246+01
3076+02
902E-01
3346+00
9 74E+04

ISGWStnd
(mg/kg)
3606+03
160E+02
430E+03
1206+01
1205+04
1005+02
4206+03
NA
160E+01
3 OOE-02
320E+01
1006+00
130E+01
1505+02
1 106+01
1506+00
2006-02
NA
5005+00
2506+01
2606+02
1 10E+00
1006+00
NA
2 106+01
NA
3 306+02
NA
NA
NA
NA
2 006+01
NA
240E-01
NA
9805+02
1006+03
1 606+01
3206+01
500E-04
1006+01
4 OOE-03
1 806+01
2006+00
120E+04
2005+00
8006+00
5005+00
420E+03
4906+01
9306+02
3606+03
1606+02
4306+03
1406+01
1206+04
4205+03
NA
NA
1606+01
3005-02
3206+01
1006+00
1306+01
6006-02
6 OOE-02
150E+02
1 106+01
1SOE+00
2006-02
NA
5 OOE+00
2506+01
2606+02
1 106+00
1006+00
NA

COPC'
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No 1
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No

Reason
</=Screer»ng Level
</=Screemng Level
</=Screening Level
</=Screening Level
</=Screening Level
</=Soieening Level
</=Screening Level
ScreeningJ.evel NA
</=Screerung Level
</=Screemng Level
</=SCTeer»ng Level
</=SCTeenmg Level
<l=Saeenng Level
</=Screening Level
</=SCTeening Level
<=Screenng Level
</=BKG
Screening Level NA
</=Screening Level
</=Screening Level
</*Screerung Level
</=Screenmg Level
</=BKG
EN
</=Screerang Level
Screening Level NA
«V=Screening Level
5N
Screening Level NA
EN
Screerang Level NA
</=Screemng Level
EN
</=Screening Level
5N
</=Screening Level
</=Screenmg Level j
</=Screemng Level
</=Screenmg Level
•c/=BKG
</=Screening Level
</=BKG
</=Screer»ng Level '
</=Screemng Level
</=Screer«ng Level
</=Screening Level j
</=Screening Level
</=Saeenmg Level
</*Screenng Level
</=Screening Level
</=Screemng Level
</=Screer»ng Level
«V=Screening Level
</=Screer»ng Level
</=Screer«ng Level
</=Screening Level 1
</=Screer«ng Level
Screening Level NA
Screening Level NA
</=Screenmg Level
</=Screening Level
</=Screemng Level
</=Screer«ng Level
</=Screersng Level
</=Soreening Level
</=Screer«ng Level
</=Screerung Level
<=Sa»ening Level
</=Screerang Level
</=8KG
Screening Level NA
</=Screening Level
</=SCTeenina Level
>Screenmg Level
</=Screentng Level
<=BKG
6N

J WSauget Area 2\SGW Evaluation
August 31 2003

Revision 0



TABLE E-2
COMPARISON OF SOIL SAMPLE DATA TO SOIL-TO-GROUNDWATER (SGW) STANDARDS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

ENSR International
Page 26 of 39

Site

QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
Q Central
QCentral
QCentral
Q Central
QCentral
Q Central
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
Q Central
QCentral
QCentral
QCentral
QCentral
,0 Central
QCentral
Q Central
IQ Central
QCentral
QCentral
QCentral
Q Central
Q Central
QCentral

tQ Central
Q Central
Q Central
QCentral
Q Central
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
Q Central
Q Central̂
Q Central
QCentral
QCentral
QCentral
QCentral
Q Central
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral

Location
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7_,
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7 ,
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7

Medium

Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
[Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface

Sample

SOIL-Q-7-0 5-DUP
SOIL-Q-7-0 5-DUP
SOIL-Q-7-0 5-DUP
SOIL-Q-7-0 5-DUP
SOIL-Q-7-0 5-OUP
SOIL-Q-7-0 5-DUP
SOIL-Q-7-0 5-DUP
SOIL-Q-7-0 5-DUP
SOIL-Q-7-0 5-DUP
SOIL-Q-7-0 5-DUP
SOIL-Q-7-0 5-DUP
SOIL-Q-7-0 5-DUP
SOIL-Q-7-0 S-DUP
SOIL-Q-7-0 5-QUP
SOIL-Q-7-0 S-DUP
SOIL-Q-7-0 5-DUP
SOIL-Q-7-0 5-DUP
SOIL-Q-7-0 5-DUP
SOIL-Q-7-0 5-CHSP
SOIL-Q-7-0 5-DUP
SOIL-Q-7-0 S ĴUP
SOIL-Q-7-0 5-DUP
SOIL-Q-7-0 5-DUP
SOIL-Q-7* 5-DUP
SOIL-Q-7-0 5-DUP
SOIL-Q-7-0 5-OUP
SOIL-Q-7-0 5-DUP
SOIL-O-7-0 5-DUP _,
SOIL-Q-7-0 5-DUP
SOIL-Q-7-0 5-DUP
SOIL-Q-7-0 5-DUP
SOIL-Q-7-0 5-DUP
SOIL-Q-7-0 5-DUP
SOIL-Q-7-0 5-OUP
SOIL-Q-7-0 S-DUP
SOIL-Q-7-0 5-DUP
SOIL-Q-7-0 5-OUP
SOIL-Q-7-0 5-DUP
SOIL-Q-7-0 5-OUP
SOIL-Q-7-0 5-OUP
SOIL-Q-7-0 5-DUP
SOIL-Q-7-0 5-DUP
SOIL-Q-7-0 5-DUP
SOIL-Q-7-0 5-DUP
SOIL-Q-7-0 5-OUP
SOIL-Q-7-0 5-DUP
SOIL-Q-7-0 5-DUP
SOIL-Q-7-0 S-DUP
SOIL-Q-7-0 5-DUP
SOIL-Q-7-0 5-OUP
SOIL-Q-7-0 5-DUP
SOIL-Q-7-0 5-OUP
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7*
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7*
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6

Category

Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pesbade
Pestiade
Pestiade
Pestiade
Semrvolatite
Semrvolatile
Semrvolaule
Semrvolatle
Semrvolaule
SemrvolaWe
Semrvolatite
Semrvolatite
Semrvolatle
Semrvolaule
SemrvolaWe
Senwolable
Semrvolatite
Semrvolatle
Semrvolable
Semrvolatite
Semrvolatle
Semrvolable
Semrvolatile
Semrvolatile
SemrvolaWe
Semrvolatile
Semivolatile
Semrvolatile
Volatile
Volabte
Volatile
Volable
Volable
Volatile
Volabte
Volabte
Volabte
Volabte
Herbiade
Herbiade
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pesbade
Pestiade

Constituent

Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc
4 4'-DDT
alpha-BHC
alpha-Chkxdane
DteMnn
1 4-Dichlorobenzene
2-Methylnaphthatene
3-Methytphenol/4-Methylphenol
Acenaphthene
Anthracene
Benzo(a)anthracene
Ben2o(a)pyrene
Benzo(b)fiuoranthene
Benzofq h.Operytene
Benzo(k)fluoranthene
Benzyl Butyl Phthalate
bis(2-ethythexyi)phthaiate
Carbazole
Chrysene
Dibenzofa h)anthracene
Dibenzofuran
Dm-outytphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
lndeno(1,2 3-cd)pyrene
Naphthalene
Phenanlhrene
Pyrene
2-Butanone (MEKL
4-Methyt-2-pentanone (MIBK)
Acetone
Benzene
Carbon Disulfide
Chlorobenzene
Ethyl benzene
Tetrachloroethene
Tnchloroethylene
Xylenes, Total
Dalapon
Pentaaatorophenol
Aluminum
Antimony
Arsenic
Banum
Beryhum
Cadmium
Cataum
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc
alpha-Chlordane
Endosulfan Sulfate

Result
(mg/kg)

26
32
26
9900
480
5200
160
0052
13
1200
016
430
23
1800
018
0025
00054
0048
026
0035
0066
0053
013
04
038
045
022
038
012
22
0065
049
0072
0043
024
085
0064
0029
014
0046
069
098
0036
0012
091
0012
00052
022
0045
00032
0001
017
0068
063
7800
37
13
200
053
38
21000
33
65
20000
54000
300
1700
310
0049
160
490
25
270
13
430
0031
0027

J
J

J

J
J

J
J

J
J
j
J
J
J
J
J
J
J
J
J

J
J
J

J

J
J
J

J
J
J
J

J
J
J
J
J
J
J
J
J

J
J

J

J
J

J
J

J

J
J

J

J
J
J

Bkg
(mg/kg)
2 216+01
9405+00
8586+01
2 335+04
1 30E+02
1236+04
5526+02
1 345-01
3306+01
3015+03
9906-01
158E+02
3 89E+01
390E+02
404E-02
496E-02
6 156-03
1 13E-02
NA
NA
NA
4206-02
1206-01
2766-01
4066-01
3666-01
4 146-01
2835-01
NA
3 536-01
NA
2996-01
1 205-01
NA
NA
4506-01
NA
NA
NA
NA
3 31E-01
430E-01
NA
NA
NA
NA
NA
NA
1 076-03
8806-04
NA
1 616-03
NA
NA
7866+03
1216+00
9266+00
3286+02
6286-01
2 91E-01
2486+04
1 576+01
9 146+00
1 35E+01
1 88E+O4
1 336+01
1 025+04
4 50E+02
2 075-02
2355+01
1 756+03
NA
1256+02
298E+01
5 88E+01
NA
NA

SGW Stnd
(mg/kg)

2 106+01
NA
3306+02
MA
NA
NA
NA
1006-02
2 OOE+01
NA
2 406-01
NA
9 806+02
1 005+03
320E+01
SOOE-04
1006+01
4 OOE-03
2005+00
1 205+01
1506+01
S 706+02
1206+04
2006+00
8006+00
5006+00
4 206+03
4 906+01
9 30E+02
360E+03
6 OOE-01
1606+02
2006+00
NA
2306+03
4306+03
5606+02
2006+00
1 40E+01
1 20E+01
120E+04
4206+03
NA
NA
160E+01
3 OOE-02
3.206+01
1006+00
1 306+01
6006-02
6006-02
1506+02
8506-01
2006-02
NA
5006+00
2506+01
2606+02
1 10E+00
1005+00
NA
2 105+01
NA
3306+02
NA
NA
NA
NA
1006-02
2006+01
NA
2 406-01
NA
980E+02
1006+03
1 006+01
1806+01

COPC'
Yes
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
[No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No H

No
No
No
Yes
No
No
No
No
No
Yes
NO
Yes
No
Yes
No
No
No
No
Yes
Yes
No
Yes
No
No
No
No
No

Reason

>Screemng Level
Screening Level NA
</=Screerung Level
EN
Screening Level NA
EN
Screening Level NA
</=BKG
<V=Screening Level
EN
<=Screening Level
6N
</=Screer»ng Level
>Screenmg Level
</=Screening Level ]
<J=BKG
<=Screening Level
</=BKG
</=Screenmg Level
</=Screening Level
</=Saeer»ng Level
</=Saeenng Level
</=SoBer»ng Level
</=Screenmg Level
</=Screening Level
</=Screening Level j
</=Screening Level
<=Screening Level
«/=Screening Level
</=Scmer»ng Level
</=Screening Level
</=Screerang Level
</=Screer»ng Level
Screening Level NA
<=Screenmg Level
</=Screening Level
</=Screer«n2 Level
</=Screentng Level
</=So«ening Level
</=Screening Level
</=So-eenmg Level
</=Screening Level
Screening Level NA
Screening Level NA
</=Screer»ng Level
•̂ "Screening Level
</=Screening Level
</=Screening Level
</=Screer«ng Level
</=Screening Level
</=ScreeningJ.evel
</=Screer«ng Level
</=Screening Level
>SCTeenmg Level
Screening Level NA
</=Screemng Level
</=Screening_Level
</=ScreeningJ.evel
</=Screer»ng Level
>Screenang Level
EN
> Screenang Level
Screening Level NA
>Screerang Level
5N
Screening Level NA
5N
Screening Level NA
>Screenmg Level
>Screenang Level
6N
>Screenmg Level
5N
</=Screening Level
</=Screening Level
<=Screer»ng Level
</=Screcr»ng Level

J USauget Area 2\SGW 6valuabon
August 31 2003
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TABLE E 2
COMPARISON OF SOIL SAMPLE DATA TO SOIL TO-GROUNDWATER (SGW) STANDARDS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET ILLINOIS

ENSR International
Page 29 of 39

Site

[O Central
Q Central
QCentral
QCentral
QCentral
QCentral
QCentral
Q Cental
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral n

QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
Q Central
QCentral
5 Central
Q Central
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral

Location
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-Q-7
SOIL-O-8
SOIL-Q-6
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8 j
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-fl
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-S
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-6
SOIL-Q-S
SOIL-Q-8
SOIL-Q-8

Medium

Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface

Sample
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7*
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-7-6
SOIL-Q-8-05
SOIL-Q-8-05
SOIL-Q-8-05
SOIL-Q-8-0 5
SOIL-Q-8 )̂ 5
SOIL-Q-8-05
SOIL-Q-8-05
SOIL-Q-8-0 5
SOIL-Q-8-0 5
SOIL-Q-8-05
SOIL-Q-S-05
SOIL-Q-8-0 5
SOIL-Q-8-05
SOIL-Q-8-05
SOIL-Q-8-05
SOIL-Q-8-05
SOIL-Q-8-05
SOIL-Q-8-0 S
SOIL-Q-8-05
SOIL-Q-8-0 5
SOM3-8-05
SOIL-Q-8-05
SOIL-Q-8-05
SOIL-Q-6-05
SOIL-Q-8-05
SOIL-Q-8-0 6
SOIL-Q-e-05
SOIL-Q-8-05
SOIL-Q-8-05
SOIL-Q-8-05
SOIL-Q-8-05
SOIL-Q-8-05
SOIL-Q-8-05
SOIL-Q-8-0 S
SOIL-Q-8-05
SOIL-Q-6-05
SOIL-Q-8-05
SOIL-Q-8-0 5
SOIL-Q-6-0 5
SOIL-Q-8-05
SOIL-Q-8-05
SOIL-Q-8-0 5
SOIL-Q-8-05
SOIL-Q-8-05
SOIL-Q-8-0 S
SOIL-Q-8-05
SOIL-Q-e-05
SOIL-Q-8-0 5
SOIL-Q-8-05

Category

Semrvolable
Semrvolatile
Semivolatile
Semrvolaule
Semrvolaule
Semrvolatile
Semrvolatile
Semrvolaule
Semrvolatite
Semrvolatile
Semrvolable
Semrvolatile
Semivolatile
Semrvolable
Semvolaute
Semrvolatile
Semrvolaule
Volabte
Volatile
Volabte
Volable
Volabte
Volabte
Volabte
Volabte
Volabte
Volable
Volabte
Herbicide
Metal J
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pesbade
Pestiade
Pesbade
Semrvolatile
Semvolatite
Sermvolatte
Semrvolatile
SermvolaUe
Semrvolatile
Semrvolatile
Semrvolatite
Semrvolatile
Semrvolatile
Semrvolatile
Semivolatile
Semrvolatile
SermvotaUe
Semrvolable
Semrvolatile
Volable
Volabte
Volabte
Volabte
Volabte
Volabte
Votabte
Volabte

Constituent

1 2-Dichlorobenzene
1 4-DiChlorobenzene
2-Methytnaphthatene
3-Methylpr>enol/4-Memylphenol
Benzo(a)anthracene
Benzo(a)oyrene
Benzofg h i)perytene
Benzyl Butyl Phthalate
bis(2-EthyjhexyJ)phthalate
Chrysene
Di-n-butylphthaiate
Di-n-octylphthalate
Fluoranthene
Naphthalene
Phenanthrene
Phenol
Pyrene
2-ButanooelMEKL
4-Methy>2-pentanone (MIBK)
Acetone
Benzene
Carbon Disulfide
Chlorobenzene
Ethytbenzene
Tetrachloroethene
Toluene
Tnchtoroethylene
Xytenes Total
Pentachlorophenol
Aluminum
Anbmony
Arsenic
Banum
Beryllium
Cadmium
Cataum
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc
AMnn
Dieldnn
Endnn Ketone
1 4-Dichlorobenzene
Acenaphthene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b]fluoranthene
8enzo(k)fluoranthene
Benzyl Butyl Phthalate
bis<2-Ethyihexyi) phthalate
Chrysene
Dibenzofuran
Fluorantnene
Fluorene
lndeno(12 3-cd)pyrene
Phenanthrene
Pyrene
2-Butanone (MEK)
Acetone
Carbon Disulfide
Chlorobenzene
Ethylbenzene
Tefrachloroethene
Tnchtoroethylene
Xytenes Total

Result
(mg/kg)

0.22
58
099
055
064
039
036
3
21
068
26
055
041
12
065
043
094
0026
0043
019
0.21
0052
40
0039
00018
0064
00023
016
00033
3400
094
32
93
024
069
210000
12
24
54
7100

52
17000
240
027
95
1100

014
370
13
100
00021
00052
00011
0045
003
0078
029
03
032
028
0023
013
032
0022
053
0034
0068
037
067
00096
0068
000087
00016
000031
000041
000097
00012

J
J
J

J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J

J
J
J

J

J

J

J

J

J
J

J

J
J

J
J

J
J
J
J
J
J
J
J
J
J
J
J
J
J
J

J
J
J

J
J
J
J
J
J
J

J

Bkg
(mg/kg)
NA
NA
NA
NA
NA
NA
NA
NA
640E-02
NA
NA
NA
NA
NA
NA
NA
NA
NA
2005-03
NA
NA
NA
NA
8376-04
1026-03
NA
NA
1 SOE-03
4575-03
138E+04
233E+00
1246+01
3076+02
9026-01
3346+00
9746+04
2 216+01
940E+00
8586+01
2336+04
1 306+02
1236+04
5525+02
1 346-01
330E+01
3 016+03
9906-01
1586+02
3896+01
3906+02
356E-03
1 136-07
NA
NA
4206-02
1206-01
2766-01
4066-01
3665-01
2836-01
NA
3536-01
2996-01
NA
4506-01
NA
NA
3 31 E-01

4306-01
NA
NA
NA
NA
1 075-03
8806-04
NA
1 616-03

SGW Stnd
(mg/kg)

|1 70E+01
2006+00
1 205+01
1 50E+01
2 OOE+00
8006+00
4206+03
9306+02
3606+03
1606+02
2306+03
1 006+04
4306+03
1206+01
1206+04
1 OOE+02
4206+03
NA
NA
1 606+01
3006-02
3.206+01
1006+00
1 306+01
6006-02
1206+01
6006-02
1506+02
2006-02
NA
5006*00
2 50E+01
2606+02
1 106+00
1006+00
NA
2 106+01
NA
3306+02
NA
NA
NA
NA
1006-02
2006+01
NA
2406-01
NA
9805+02
1006+03
5006-01
4005-03
1005+00
2006+00
5706+02
1206+04
2006+00
8 OOE+00
5006+00
4906+01
930E+02
3606+03
1 606+02
NA
4305+03
5606+02
1406+01
1506+04
4206+03
NA
1606+01
3206+01
1005+00
1306+01
6006-02
600E<>2
1505+02

COPC'

No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason

</=Screenmg Level
>Screening Level
<v=Screening Level
</=Screer»niLevel
<=Screemng Level
</=Screer«ng Level
<=Screenng Level
</=Screening Level
</=Screening Level
</=Screeningj.evel
</=Screerung Level
</=Screening Level
</=Screenina Level
</=Screening Level
</=Screening Level
</=Screer»ng Level
</=Screer»ng Level
Screening Level NA
Screenng Level NA
</=Screenmg Level
>Screemng Level
</=Screening Level
>Screenmg Level
</=Screening Level I
</=Screening Level (

</=Screer»ng Level
</=Screening Level
</=Screemng Level
</=Screer«ng Level
Screening Level NA
</=Screen«ig Level
</=Screenng Level
</=Screening Level
</=Scre«rung Level
</=Screening Level
5N
<=ScreeningJ.evel
Screening Level NA
</=Screenmg Level
6N
Screening Level NA
6N
Screening Level NA
>Screening Level
</=Screenmg Level
6N
</=Screenmg Level
EN
</=Screening Level
</=Screenmg Level
</=Screer»ng Level
</=BKG
</=Screenmg Level
</=Screer»ng Level
</=Screening Level
</=Screerung Level
</=Screentni Level
</=Screening Level
</=Screening Level
</=Screening Level
</=Screening Level
</=Screening Level
</=Screemng Level
Screenng Level NA
</=Screentng Level
</=Screermg Level
</=Screenmg Level
</=Screer»ngJ-evel
</=Screer«ng Level
Screening Level NA
</=Screemng Level
</=Screenma Level
</=Screening Level
</=Screenmg Level
</=Screer«ng Level
</=Screer»ng Level
</=Screemng Level

J \\Sauget Area 2\SGW Evaluation
August 31 2003

Revision 0



TABLE E-2
COMPARISON OF SOIL SAMPLE DATA TO SOIL-TO-GROUNDWATER (SGW) STANDARDS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET ILLINOIS

ENSR Intemabonal
Page 30 of 39

Site
Q Central
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
O Central
QCentral
QCentral
QCentral
QCentral
Q Central
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
Q Central
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
Q Central
QCentral
Q Central
QCentral
QCentral
Q Central
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
Q Central
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral

Location
SOIL-Q-S
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-6
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-6
SOIL-Q-8
SOIL-Q-8
SOIL-Q-a
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-S
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-6
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8 j
SOIL-Q-a
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-CM
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-B
SOIL-Q-8
SOIL-Q-8
SOIL-O-fl
SOIL-Q-6
SOIL-Q-8
SOIL-Q-8
SOIL-Q-6
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-CM
SOIL-Q-8
SOIL-Q-6

Medium
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface

Sample
SOIL-Q-8-6
SOIL-Q-6-6
SOIL-Q-8-6
SOIL-Q-8-6
SOIL-Q-8-6
SOIL-Q-8-6
SOIL-Q-8-6
SOIL-Q-B-6
SOIL-Q-8-6
SOIL-Q-8-6
SOIL-Q-6-6
SOIL-Q-8-6
SOIL-Q-«-6
SOIL-Q-8-6
SOIL-Q-8-6
SOIL-Q-8-6
SOIL-Q-8-6
SOIL-Q-8-6
SOIL-Q-8-6
SOIL-Q-8-6
SOIL-Q-8-6
SOIL-Q-8-6
SOIL-Q-8-6
SOIL-Q-8-6
SOIL-Q-8-6
SOIL-Q-8-6
SOIL-Q-8-6
SOIL-Q-8-6
SOIL-Q-8-6
SOIL-Q-8-6
SOIL-Q-8-6
SOIL-Q-8-6
SOIL-Q-8-6
SOIL-Q-8-6
SOIL-Q-8-6
SOIL-Q-6-6
SOIL-Q-8-6
SOIL-Q-8-6
SOIL-Q-8-6
SOIL-Q-8-6
SOIL-Q-6-6
SOIL-Q-8-6
SOIL-Q-8-6
SOIL-Q-8-6
SOIL-Q-8-6
SOIL-Q-8-6
SOIL-Q-B-6
SOIL-Q-8-6
SOIL-Q-8-6
SOIL-Q-6-6
SOIL-Q-8-6
SOIL-Q-8-6
SOIL-Q-8-6
SOIL-Q-8-6
SOIL-Q-8-6-DUP
SOIL-Q-8-6-DUP
SOIL-Q-8-6-DUP
SOIL-Q-8-6-OUP
SOIL-Q-8-6-DUP
SOIL-Q-6-6-OUP
SOIL-Q-8-6-DUP
SOIL-Q-8-6-DUP
SOIL-Q-8-6-OUP
SO1L-Q-8-6-DUP
SOIL-Q-8-6-DUP
SOIL-Q-8-6-DUP
SOIL-Q-6-6-DUP
SOIL-Q-6-6-OUP
SOIL-Q-6-6-DUP
SOIL-Q-8-6-OUP
SOIL-Q-8-6-DUP
SOIL-Q-8-6-DUP
SOIL-Q-8-6-DUP
SOIL-Q-8-6-DUP
SOIL-Q-8-6-OUP
SOIL-Q-8-6-OUP
SOIL-Q-8-6-OUP

Category
Herbiade
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pesbade
Pesbade
Pesbade
Pestiade
Semrvolatite
Semrvolable
Semrvolatite
Semivolatile
Semrvolatle
Semrvolable
Semrvolatle
Semrvolatite
Semrvolatile
Semrvoiatile
Semrvolatite
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolable
Semrvolatile
Semrvolatile
Volable
Volabte
Volabte
Volable
Volabte
Volable
Volabte
Volabte
Volatile
Volabte
Volable
Herbiade
Herbiade
Herbicide
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal

Constituent
Pentachlorophenol
Aluminum
Anbmony
Arsenic
Banum
Beryjium
Cadmium
Cataum
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc
44-DDD
alpha-Chlordane
Dieldnn
Endm Aldehyde
1 4-Did\lorobenzene j
2-Methylnaphthatene
Acenaphthene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g h i)perytene
Benzyl Butyl Phthalate
bis(2-6thylhexyl)phthalate
Chrysene
Dibenzofuran
Dto-butylphthalate
Fluoranthene
Fluorene
Naphthalene
Phenanthrene
Pyrene
1 2-DicWoroethene (total)
2-Butanone (MEK)
Acetone
Benzene
Carbon Disulfide
Chlorobenzene
ethylbenzene
Tetrachloroethene
Toluene
Tnchloroethytene
Xytenes Total
Dalapon
MCPP
Pentachtorophenol
Aluminum
Anbmony
Arsenic
Banum
Beryllium
Cadmium
Cataum
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Vanadium

Result
(mg/kg>
0056
8100
23
13
510
065
14
46000
85
12
260
21000
520
5800
3000
061
69
1500

26
1100

26
630
00076
00047
0065
0016

43
096
038
055
053
029
031
38
25
084
038
1 1
083
05
17
16
098
00011
005
017
0058
0011
22
02
00014
007
00023
13
002
1 1
0057
7500
22
86
280
047
53
63000
110
18
190
22000
640
9700
7900
092
67
1000

49
1600

19

J

J

J

J
J

J

J
J

J

J
J
J
J
J

J
J
J
J
J
J
J

J
J
J
J
J
J
J
J
J

J

J
J
J

J

J
J
J

J

J
J

J
J

J

J
J

J

Bkg
(mg/kg)

NA
786E+03
1 21E+00
9266+00
3266+02
6 28E-01
2916-01
248E+04
1 576+01
914E+00
1 35E+01
1 886+04
1 336+01
1 02E+04
450E+02
2 07E-02
2356+01
1756+03
NA
1 256+02
2986+01
5885+01
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
6405-02
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
8375-04
102E-03
NA
NA
1 505-03
NA
NA
NA
7865+03
1 216+00
926E+00
3.286+02
6 265-01
2915-01
2485+04
1 575+01
9146+00
1 3SE+01
1 88E+04
1 33E+01
1 02E+04
450E+02

207E-02
2356+01
1 755+03
NA
1 25E+02
2 98E+01

SGWStnd
(mg/kg)

2005-02
NA
5006+00
2505+01
260E+02
1 10E+00
1 OOE+00
NA
2 106+01
NA
3 305+02
NA
NA
NA
NA
1006-02
2005+01
NA
2406-01
NA
9805+02
1 006+03
1605+01
1 006+01
4006-03
1006+00
2006+00
1 206+01
5706+02
2006+00
8006+00
5006+00
4 206+03
9 306+02
360E+03
1605+02
NA
2306+03
4 305+03
5 606+02
1206+01
1206+04
4205+03
4006-01
NA
1606+01
3006-02
320E+01
1 006+00
1 306+01
6006-02
12OE+01
6 OOE-02
1506+02
650E-01
NA
2 OOE-02
NA
5 OOE+00
2 506+01
2606+02
1 106+00
1006+00
NA
2 106+01
NA
3 306+02
NA
NA
NA
NA
1 OOE-02
2006+01
NA
2 406-01
NA
9806+02

COPC'

Yes
No
No
No
Yes
No
Yes
No
Yes
No
No
No
No
No
No
Yes
Yes
No
Yes
No
No
No
No
No
Yes
No
Yes
NO
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
Yes
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
Yes
Yes
No
Yes
No
No

Reason
> Screening Level
Screening Level NA
</=Screer»ng Level
^Screening Level
>Screer«ng Level
</=Screenir»iLevel
> Screening Level
5N
>Screening Level
Screening Level NA
</=Screentng Level
6N '
Screening Level NA
EN
Screening Level NA
>Screenang Level ,
>Screening Level
EN
>Screernng Level
EN
</=Screening Level
</=Screenmg Level
L<=Screer»ng Level ,
</=Screening Level
>Screemng>evel
</=Screening Level
>Screemng Level
</=So-eening Level
</=Screerung Level
</=Screenmg Level
</=Screening Level
</=Screening Level
</=Screenmg Level
</=Screer»ng Level
</=Screenmg Level
</=Screening Level
Screening Level NA
</=Screer»ng Level
</=Screening Level
</=Screemng Level
</=Screening Level j
</=Screening Level
^Screening Level
<=Screening Level
Screening Level NA
</=Screenmg Level
>Screemng Level
</=Screer»ng Level
>SCTeenang Level
</=Screer»ng Level
</=Soreer«ng Level
<=Screer»ng Level I
</=Screening Level
</=Screerung Level
</=Screer«ng Level
Screening Level NA
>Screemng Level
Screening Level NA
</=Screerung Level
</=Screenmg Level
</=BKG
</=Screening Level
>Screemng Level
6N
>Screenmg Level
Screening Level NA
</=Screening Level
EN
Screening Level NA
5N
Screening Level NA
>Screenmg Level
>Screenang Level
6N
'Screening Level
6N
</=Screer«ng Level

J \\Sauget Area 2\SGW Evaluation
August 31 2003

Revision 0



TABLE E-2
COMPARISON OF SOIL SAMPLE DATA TO SOIL-TO-GROUNDWATER (SGW) STANDARDS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET. ILLINOIS

ENSR Intemabonal
Page 31 of 39

Site
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
O Central
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QCentral
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
0 South
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
Q South
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth

1

Location
SOIL-Q-8
SOIL-Q-6
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-6
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-CM
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-8
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9

Medium
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Surface
Surface
Surface
Surface

SOIL-Q-9 ISurface
SOIL-Q-9
SOIL-Q-9

Surface
Surface

SOIL-Q-9 ISurface
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9

Q South |SOIL-Q-9

Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Subsurface
Subsurface
Subsurface

Sample
SOIL-Q-8-6-DUP
SOIL-Q-8-e-DUP
SOIL-Q-8-6-DUP
SOIL-Q-8-6-DUP
SOIL-Q-8-6-DUP
SOIL-Q-8-6-DUP
SOIL-Q-8-6-OUP
SOIL-Q-6-6-OUP
SOIL-Q-8-6-DUP
SOIL-Q-8-6-OUP
SOIL-Q-8-6-DUP
SOIL-Q-6-6-OUP
SOIL-Q-8-6-DUP
SOIL-Q-8-6-DUP
SOIL-Q-8-6-DUP
SOIL-Q-8-6-DUP
SOIL-Q-6-6-DUP
SOIL-Q-8-6-OUP
SOIL-Q-8-6-DUP
SOIL-Q-8-6-OUP
SOIL-Q-8-6-DUP
SOIL-Q-8-6-OUP
SOIL-Q-8-6-OUP
SOIL-Q-8-6-DUP
SOIL-Q-8-6-DUP
SOIL-Q-9-0 5
SOIL-Q-9-0 5
SOIL-O-W) b
SOIL-Q-9-0 5
SOIL-Q-9-0 5
SOIL-Q-9-0 5
SOIL-Q-9-0 5
SOIL-Q-9-0 5
SOIL-Q-9-0 5
SOIL-Q-9-0 5
SOIL-Q-9-0 5
SOIL-Q-9-0 5
SOIL-O-9-0 5
SOIL-Q-9-05
SOIL-Q-9-0 5
SOIL-O-9-0 5
SOIL-Q-9-0 5
SOIL-Q-9-0 5
SOIL-Q-9-0 5
SOIL-Q-9-0 5
SOIL-Q-9-0 5
SOIL-Q-9-0 5
SOIL-Q-9-0 5
SOIL-Q-9-0 5
SOIL-Q-9-0 5
SOIL-Q-9-05
SOIL-Q-9-0 5
SOIL-Q-905
SOiL-Q-9-0 5
SCML-Q-9-05
SOIL-Q-9-0 5
SOIL-Q-9-05
SOIL-Q-9-05
SOIL-Q-9-0 5
SOIL-Q-9-0 5
SOIL-Q-9-0 5
SOIL-Q-9-0 5
SOIL-Q-9-0 5
SOIL-Q-9-0 5
SOIL-Q-9-0 5
SOIL-Q-9-0 S
SOIL-Q-9-0 S
SOIL-Q-9-05
SOIL-Q-9-0 S
SOIL-Q-9-0 5
SOIL-Q-9-05
SOIL-Q-9-0 5
SOIL-Q-9-05
SOIL-Q-9-05
SOIL-Q-9-6
SOIL-Q-9-6
SOIL-Q-9-6

Category
Metal
Pestxade
Pestiade
Sermvolatale
Semrvolaule
Semrvolable
Semrvolatle
Semrvolable
Semrvolatile
Semrvolatite
Semrvolable
Senwolabte
Semrvolabte
Semrvolatile
Volabte
Volabte
Volatile
Volabte
Volable
Volabte
Volatile
Volabte
Volabte
Volabte
Volabte
Herbiade
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pesbade
Pestiade
Pesbade
Pesbade
Pesbade
Pesbade
Pesbade
Semrvolabte
Semrvolabte
SemrvolaMe
Semrvolabte
SermvoUttte
Semrvolatile
Semrvolabte
SemrvolaMe
Semrvolable
Semrvolatite
Serravolabte
Semrvolable
Semrvolatile
Semrvolatle
Semrvolatle
Volabte
Volabte
Volabte
Volatile
Volabte
Herbiade
Herbiacte
Metal

Constituent
Zinc
alpha-Chlordane
Dieldnn
1 ,4-Dichlorobenzene
2-Methytnaphthatene
Benzo(a)anthracene
Benzyl Butyf Phthalate
t»s(2-Ethy!hexyl)phthalate
Chrysene
Di-n-butylphthalate
Fluoranthene
Naphthalene
Phenanthrene
Pyrene
1 2-Dictioroethene (total)
2-Butanone (MEK)
Acetone
Benzene
Carbon Disulfide
Chlorobenzene
Ethylbenzene

Result
(mg/kg)
740
00081
0052
15
037
022
23
19
029
042
042
06S
075

J
J
J
J
J

Bkg
(mg/kg)
5886+01
NA
NA
NA
NA

J INA
j INA

6405-02
J INA
j INA
J NA
J
J

05 U
00016
0027
01
0041
00068
0095
003

Tetrachloroethene 0 00061
Toluene
Tnchloroethylene
Xytenes Total
24-D
Aluminum
Anbmony
Arsenic
Banum
Beryllium
Cadmium
^alaurn
Chromium
Cobalt

0097
00006
04
00067
11000
47
33
1000
054
22
22000
660
20

Copper 710
ron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc
4 4'-DDT
alpha-Chlordane
beta-BHC
Endnn
gamma- Chlordane
Heptachlor Epoxide
Metrtoxycfflor
Acenaphthene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzyl Butyl Phthalate
bis(2-ethylhexyl)r)hthalate
Carbazole
Chrysene
Dibenzofuran
DHVbutyjphitialate
Fluoranthene
Fluorene
Phenantta-ene
Pyrene
Carbon Disulfide
Ethylbenzene
Tetrachloroethene
Tncnloroettiylene
Xylenes Total
24-D
MCPP
Aluminum

90000
3100
3800
2100
1
500
970
12
420
27
3000
26
0033
0011
017
015
0076
0092
0051
034
18
18
33
087
054
0079
24
0029
011
32
0062
16
33
000066
000038
00021
00017
00012
00048
056
6600

J
J
J

NA
NA
NA
NA
NA
NA
NA
NA

J
J
J

J

J

J

NA
8376-04
1026-03
NA
NA
1 50E-03
996E-03
1 38E+O4
233b+00
1 246+01
3 076+02

J

J

J
J

J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J

9026-01
3346+00
9745+04
2216+01
9406+00
8586+01
2336+04
1 306+02
1235+04
5 52E+02
1 346-01
3306+01
3016+03
9905-01
1 58E+02
3 89E+01
3906+02
4046-02
6 155-03
NA
5026-03
411E-02
1 056-02
560E-03
4206-02
120E-01
2 766-01
406E-01
366E-01
NA
353E-01
NA
299E-01
NA
NA
450E-01
NA
3 316-01
4306-01
NA
1 07E-03
880E-04
NA
1 615-03
NA
NA
7 86E+03

SGWStnd
(mg/kg)
1006+03
1006+01
4006-03
2 OOE+00
120E+01
2 OOE+00
930E+02
3606+03
160E+02
2306+03
4305+03
1206+01
1206+04
420E+03
4006-01
NA
160E+01
3006-02
3206+01
1006+00
130E+01
6006-02
1206+01
6 OOE-02
1506+02
1506*00
NA
bOOt+00
250E+01
2606+02
1 106+00
1006+00
NA
2 106+01
NA
3306+02
NA
NA
NA
NA
1006-02
2006+01
NA
2406-01
NA
9806+02
1006+03
3206+01
1006+01
5006-04
1006+00
1006+01
7006-01
1606+02
5 706+02
1206+04
2006+00
8005+00
5006+00
9306+02
360E+03
6006-01
1606+02
NA
2306+03
4306+03
5606+02
120E+04
4206+03
3.206+01
130E+01
6005-02
6006-02
1506+02
150E+00
NA
NA

COPC'
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
Yes
Yes
Yes
No
Yes
No
Yes
No
Yes
No
No
No
No
Yes
Yes
No
Yes
No
No
Yes
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
NO

Reason
</=Screenang Level
</=Screenmg Level
>Screemng Level
«=Screemng Level
</=ScreeraTKi Level
</=Screer»ng Level
</=Sweer»ng Level
</=Screening Level
</=Screening Level
<=Screening Level
</=Screer»ng Level
<=ScreeningJ.evel
</=Screening Level
</=Screersng Level
</=Screening Level
Screenang Level NA '
<(=Soieenang Level
>Screerung Level
</=Screer»ng Level
</=Screening Level
</=Screening Level
</=Screenmg Level
«/=Screening Level
</=Screer*ng Level
</=Screening Level
</=Screening Level
Screening Level NA
>t>creening Level
> Screenang Level
> Screening Level
<y=Screemrig Level
> Screenang Level
EN
>Screenang Level
Screening Level NA
>Screer«ng Level
6N
Screening Level NA
6N
Screening Level NA
>Screerung Level
>Screenang Level
EN
> Screening Level
EN
</=Screenmg Level
> Screenang Level
</=Screer»ng Level
</-Screenng Level
> Screenng Level
</=Screenmg Level
</=Screening Level
</=Screening Level
</=Screer«ng Level
</=Screentng Level
</=Screening Level
</=Screen.ng Level
</=Screer»ng Level
</=Screenng Level
</=Screemng Level
</=Screenina Level
</=Sa»eraTKiLevel
</=Screentng Level
Screening Level NA
</=Screer»ng Level
</=Screening Level
<=Screer«ng_Level
</=Screenng Level
</=Screer»ng Level
</=Screening Level
</=Screer»ng Level
</=Screer»ng Level
</=Screening Level
</=Screerung Level
/̂-Screening Level

Screening Level NA
Screening Level NA

J WSauget Area 2\SGW Evaluabon
August 31 2003

Revision 0



TABLE E-2
COMPARISON OF SOIL SAMPLE DATA TO SOIL-TO-GROUNOWATER (SGW) STANDARDS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

ENSR International
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Site

Q South
QSouth
QSouth
QSouth
iQ South
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSoulh
QSouth
QSouth

,Q South
QSouth
QSouth
QSouth
Q boutn
QSouth
QSouth
QSouth
Q South
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSouth
QSoulh
QSouth
R

R
R
O

R
R
R

R
R
R
R

R
R
R

R
R

R
R
R

R
R
R

R
R

R
R
R
R
R

R
R

R

Location

SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
bOIL-U-»
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9 j
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-Q-9
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1 j
SOIL-R-1
SOIL-R-1
^OIL-R-1 J
SOIL-R-
SOIL-R-
SOIL-R-
SOIL-R-
SOIL-R-
SOIL-R-
SOIL-R-
SOIL-R-
SOIL-R-
SOIL-R-
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1
LSOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1

Medium

Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
SubsurfaoT1

Subsurface
Subsurface
Subsurface i
Subsurface
Subsurface ~
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
bubsurtace
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface

Sample

SOIL-Q-9-6
SOIL-Q-9-6
SOIL-Q-9-6
SOIL-Q-9-6
SOIL-Q-9*
SOIL-Q-9-6
SOIL-Q-9*
SOIL-Q-9*
SOIL-Q-9*
SOIL-Q-9-6
SOIL-Q-9-6
SOIL-Q-9-6
SOIL-Q-9-6
SOIL-Q-9-6
SOIL-Q-9-6
SOIL-Q-9-6
SOIL-Q-9-6
SOIL-Q-9-6
SOIL-Q-9-6
SOIL-Q-9-6
SOIL-Q-9-6
SOIL-Q-9-6
SOIL-Q-9-6
SOIL-Q-9-6
SOIL-Q-9-6
SOIL-Q-9-6
SOIL-Q-9-6
SOlL-U-S-O
SOIL-Q-9-6
SOIL-Q-9-6
SOIL-Q-9-6
SOIL-Q-9-6
SOIL-O-9-6
SOIL-Q-9-6
SOIL-Q-9*
SOIL-Q-9-6
SOIL-Q-9-6
SOIL-Q-9*
SOIL-Q-9-6
SOIL-Q-9*
SOIL-Q-9*
SOIL-Q-9*
SOIL-Q-9*
SOIL-Q-9*
SOIL-Q-9*
SOIL-R-1-0 5
SOIL-R-1-0 5
SOIL-R-1-0 S
SOIL-R-1-0 5
SOIL-R-1-0 5
SOIL-R-1-0 5
SOIL-R-1 -05
SOIL-R-1-0 5
SOIL-R-1 -05
SOIL-R-1-0 5
SOIL-R-1-0 5
SOIL-R-1-0 5
SOIL-R-1-0 5
SOIL-R-1-0 5
SOIL-R-1-0 5
SOIL-R-1-0 5
SOIL-R-1-0 5
SOIL-R-1-0 5
SOIL-R-1-0 5
SOIL-R-1-0 S
SOIL-R-1-0 5
SOIL-R-1-0 S
SOIL-R-1 -05
SOIL-R-1-0 5
SOIL-R-1-0 5
SOIL-R-1-0 5
SOIL-R-1-0 5
SOIL-R-1-0 5
SOIL-R-1 -05
SOIL-R-1-0 5
SOIL-R-1-0 5
SOIL-R-1-0 5

Category

Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pestiade
Pestiade
Pesbade
Pesbade
Pesbade
Pesbade
Pesbade
resoaoe
SemrvolaWe
Semivolatate
Semrvolatite
Semrvolable
Serravolaute
SemrvolaMe
Semrvolatile
Semrvolatite
Semrvolatile
Semivolatile
Semrvolatile
Volabte
Volabte
Volabte
Volabte
Volatile
Volabte
Herbiade
Herbiade
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pesbade
Pesbade
Semrvolatile
Semrvolatile
SemrvolaMe
Semrvolable
Semrvoiatae
Semrvolatle
Semrvolatile
SemrvolaMe

Constituent
Anbmony
Arsenic
Banum
Beryllium
Cadmium
Cataum
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury^
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc
4 4'-DDE
4.4'-DDT
alpha-Chlordane
Dieldnn
6ndosulfan II
5ndrm
gamma-Chlordane
neptacnior Epoxne
Benzo(a)antfiracene
BenzcXaJpyrene
Benzo(b)fluoranthene
Benzo(g,h i)perytene
Benzo(k)fhioranthene
Benzyl Butyl Phthalate
bis(2-6thy!hexyi)phthalate
Chrysene
Fluoranthene
Phenanthrene
Pyrene
Benzene
Chlorobenzene
6thylbenzene
Tetrachloroethene
Tnchtoroethylene
Xytenes. Total
Dichlorprop
MCPP
Aluminum
Anbmony
Arsenic
Banum
Beryllium
[Cadmium
Cataum
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc
4,4'-DDT
Dieldnn
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g.h,i)perytene
Benzo(k)nuoranthene
bis(2-6thy1hexyl)phthalate
Chrysene
lndeno< 1 2 .3-cdtoyrene

Result
(mg/kg)
27
17
1900
032
22
17000
74
13
520
79000
1600
2500
600
062
58
740
51
370
17
2300
026
049
0037
012
001
0039
021
uudo
12
12
14
12
1 1
54
036
14
2
089
16
00015
000058
000052
0003
00013
00036
01
49
8700
044
72
150
068
049
4400
17
15
23
18000
33
3400
1200
0037
20
880
90
34
91
00027
00014
003
0026
003
004S
0026
0078
0032
0043

J

J

J

J

J

J

J
J
J
J
j
J
J
J
J
J

J
j
J
J
J
J
J
J
J
J
J
J
J
J
J

J

J

J

J
J

J
j
J
J
J
J
J
J
J
J
J
J
J
J

Bkg
(mg/kg)

1216+00
9266+00
3286+02
6 28E-01
2 916-01
2486+04
1 576+01
9146+00
1 355+01
1 866+04
1 336+01
1 026+04
4506+02
2076-02
2356+01
1 756+03
NA
1 256+02,
2 986+01
5886+01
NA
1046-03
NA
NA
NA
NA
2406-04
D *HJt-O«»
NA
NA
NA
NA
NA
NA
6406-02
NA
NA
NA
NA
NA
NA
837E-04
1 026-03
NA
1506-03
1 14E-01
3606+00
1 385+04
233E+00
1 246+01
3 076+02
9026-01
3346+00
9 746+04
2216+01
9406+00
8566+01
2336+O4
1 306+02
1 236+04
5 526+02
1 346-01
3306+01
3 016+03
1 586+02
3896+01
3906+02
4045-02
1 136-02
2 76E-01
406E-01
366E-01
4 14E-01
2 83E-01
3 53E-01
299E-01
NA

SGWStnd
(mgflcg)

5 OOE+00
2506+01
2606+02
1 106+00
1006+00
NA
2 106+01
NA
3305+02
NA
NA
NA
NA
1005-02
2006+01
NA
2406-01
NA
9805+02 j
1006+03
540E+01
3206+01
1 OOE+01
4005-03
1806+01
1 OOE+00
1 OOE+01
7 OvE-0 1
2006+00
8 OOE+00
5 OOE+00
4 20E+03
490E+01
930E+02
3606+03
160E+02
4 30E+03
120E+04
4 206+03
3006-02
1005+00
1 30E+01
6 OOE-02
6006-02
1506+02
NA
NA
NA
5006+00
2.506+01
2606+02
1 106+00
1006+00
NA
2 106+01
NA
3306+02
NA
NA
NA
NA
1006-02
2 OOE+01
NA
NA
9806+02
1006+03
3206+01
4006-03
2006+00
8 OOE+00
5006+00
4206+03
490E+01
360E+03
1606+02
1406+01

COPC'

Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
No
No
No
Yes
Yes
No
Yes
No
No
Yes
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No j
No
No
No
No
No

(Reason

>ScreeningLevel
</=Screening Level
>Screemng Level
<.'=Screenmg Level
>Screenmg Level
6N
>Screemng Level
Screening Level NA
>Screening Level
6N
Screening Level NA
5N
Screening Level NA
>Screeraflo, Level
>Screemng Level
EN
>Screenang Level
EN
<=Screenmg Level
>Screenmg Level
</=Screenang Level
</-Screening Level
</=Screer«ng Level
>Screening Level

L</=Screening^ Level
</=Screerung Level
</=Screening Level
•v-ocreentng Levei
</=Screer»ng Level
</=Screemng Level
</=Screersng Level
</=Saeemng Level
</=Screening Level
•̂ Screening Level
</=Screenirx} Level
</=Screernng Level
[5/=Screening, Level
*/=Screening Level
^=Screemng Level
</=Screening Level
</=Screenmg Level
</=Screening Level
</=Screenng Level
</=Screer»ngJ.evel
</=Screening Level
Screening Level NA
Screening Level NA
Screening Level NA
</=Screening Level
</=Screer»ng Level
</=Screemng Level
<=Screenng Level
</=Screer»ng Level
EN
</=Saeer»ng Level
Screening Level NA
<=Screening Level
EN
Screening Level NA
EN
Screening Level NA
</=8KG
</=Screer»ng Level
EN
EN
</=Screening Level
</*Screenng Level
</=ScreeningJ.evel
</=Screer»ng Level
</=Screening Level
</=Screer»ng Level
</=Screening Level
<r=Screenmg Level
</=Screer»ng Level
</=Screenmg Level
</=Screer»ng Level
</=Screer»ng Level
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TABLE E 2
COMPARISON OF SOIL SAMPLE DATA TO SOIL-TO-GROUNDWATER (SGW) STANDARDS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RlrFS
SAUGET ILLINOIS

ENSR International
Page 33 of 39

Site
R
R
R

IR
R

R
R

R

[R

IR
'R
R
R
R

IR
IR
R
R

R

,R
IR
R
R

R

R
R
R
R
R
R
R
R
R

R
R
R

R
R

R
R

R
R

R
R
R
R

R
R
R

R

R

R
R
R

R

R
R
R
R
R

R

R
R
R

R
R

R

R
R

R
R

R

R
R

R

R
R

Location
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R 1
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R 1
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1 J

SOIL-R-1
SOIL-R 1
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-1
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2

Medium
Surface
Surface
Surface
Surface
Surface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface !

Sample
SOIL-R-1-0 5
SOIL-R-1-0 5
SOIL-R-1-0 5
SOIL-R-1-0 5
SOIL-R-1-0 5
SOIL-R-1*FT
SOIL-R-1 *FT
SOIL-R-1-6FT
SOIL-R-1*FT
SOIL-R-1*FT
SOIL-R-1 *FT
SOIL-R-1*FT
[SOIL-R-1-6FT
SOIL-R-1*FT
SOIL-R-1*FT
SOIL-R-1-6FT
SOIL-R-1*FT
SOIL-R-1*FT
SOIL-R-1-6FT
SOIL-R-1*FT
SOIL-R-1-6FT
SOIL-R-1*FT
SOIL-R-1 *FT
SOIL-R-1*FT
SOIL-R-1*FT
SOIL-R-1*FT
SOIL-R-1-6FT
SO1L-R-1*FT
SOIL-R-1*FT _j
SOIL-R-1*FT
SOIL-R-1 *FT
SOIL-R-1*FT
SOIL-R-1-6FT
SOIL-R-1*FT
SOIL-R-1-6FT
SOIL-R-1-6FT
SOIL-R-1*FT
SOIL-R-1-6FT
SOIL-R-1-6FT
SOIL-R-1 *FT
SOIL-R-1-6FT
SOIL-R-1*FT
SOIL-R-1 *FT
SOIL-R-1-6FT
SOIL-R-1*FT
SOIL-R-1*FT
SOIL-R-1-6FT
SOIL-R-1-6FT
SOIL-R-2-0 5
SOIL-R-2-05
SOIL-R-2-0 5
SOIL-R-2-0 5
SOIL-R-2-0 5
SOIL-R-2-0 5
SOIL-R-2-0 5
SOIL-R-2-05
SOIL-R-2-0 5
SOIL-R-2-0 5
SOIL-R-2-0 5
SOIL-R-2-0 5
SOIL-R-2-0 5
SOIL-R-2-0 5
SOIL-R-2-0 5
SOIL-R-2-05
SOIL-R-2-0 5
SOIL-R-2-0 5
SOIL-R-2-05
SOIL-R-2-05
SOIL-R-2-05
SOIL-R-2-0 S
SOIL-R-2-0 5
SOIL-R-2-0 5
SOIL-R-2-0 5
SOIL-R-2-05
SOIL-R-2* 5
SOIL-R-2-05
SOIL-R-2-05

i Category

Semrvolatite
Volabte
Volabte
Volabte
Volabte
Herbicide
Herbiade
Herbiade
Herbicide
Herbiade
Herbiade
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pestiade
Pestiade
Pestiade
Pestiade
Pesbade
Pestiade
Pesbade
Semrvolatile
Semrvolaute
Semrvolatile
Semrvolatile
Semrvolatite
Volabte
Volabte
Volabte
Volabte
Volabte
Volabte
Herbiade
Hertxade
Herbiade
Herbiade
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Volabte
Volabte
Volable
Volabte
Volable
Volable

Constituent
Phenanthrene
2-Butanone (MEK)
Acetone
Benzene
6thylbenzene
245-T
24-D
24-DB
Oichlorprop
MCPP
Pentachlorophenol
Aluminum
Arsenic
Banum
Beryiium
Cadmium
Cataum
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc
4 4'-DDT
AJdnn
alpha-Chlordane
Dieldnn
Endnn Aldehyde
gamma-Chlordane
Heptachlor Epoxide
1 2-Dichlorobenzene
2 4-Dimethytohenol
3-Methytphenc4/4-Methylphenol
4-Chloroaniline
bis(2-Sthythexyl)phthalate
1 2-Dichloroethene (total)
2-Butanone (MEK)
Benzene
Chlorobenzene
Ethylbenzene
Xytenes Total
24-D
24-DB
DrChlorprop
MCPP
Aluminum
Arsenic
Banum
Beryllium
Cadmium
Cataum
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc
2-Butanone (M5K)
Acetone t
Benzene
Chlorobenzene
Ethylbenzene
Tetrachloroethene

Result
(mg/kg)
0021
0015
013
000066
000024
00076
042
0027
0087
51
0093
9600
64
130
059
036
5100
16
79
20
18000
17
4000
520
019
19
850
130
31
74
0012
0006
00055
001
0016
00058
0036
01
01
0065
038 j
0038
000048
00023
0006
00031
000044
000095
0055
0029
0091
43
7600
55
110
048
076
6400
13
69
25
15000
19
4600
560
0076
17
820
87
27
120
00031
0011
00021
0064
00019
0012

J
J

J
J
J
J
J
J
J
J
J

J

J

J

J
J

J
J
J
J
i

J
J
J
J
J

J
J
J
J
J
j
J

J
J
J
J
J
J
J
J

J

J

J

J
J

J
J
J
J
J
J
J

J

'Bkg
(mg/kg)
3 316-01
NA
NA
NA
1 075-03
NA
NA
NA
5806-03
NA
NA
7865+03
9266+00
3286+02
6285-01
2 916-01
2486+04
1 575+01
9146+00
1356+01
1885+04
1 336+01

J_ 026+04
4506+02
2 076-02
2 356+01

L1 756+03
1 2St+02
2 986+01
5886+01
1046-03
NA
NA
NA
NA
2405-04
6406-04
NA
NA
NA
NA
6406-02
NA
NA
NA
NA
837E-04
1 506-03
9965-03
NA
1 146-01
3605+00
1385+04
1 246+01
3076+02
9025-01
3346+00
9746+04
2215+01
940E+00
858E+01
2336+04
1306+02
1236+04
552E+02
1346-01
3306+01
3015+03
1 58E+02
389E+01
390E+02
NA
NA
NA
NA
1 075-03
880E-04

SGW Stnd
(mg/kg)
1206+04
NA
160E+01
3005-02
1306+01
1 10E+01
1 50E+00
150E+00
NA
NA
2005-02
NA
2506+01
260E+02
1 1 0E+00
1 OOE+00
NA
2105+01
NA
3306+02
NA
NA
NA
NA
1005-02
2005+01
NA
NA
9805+02
1005+03
3206+01
5 OOE-01
1 OOE+01
4005-03
1006+00
1005+01
7 OOE-01
1 70E+01
9006+00
1505+01
7006-01
3606+03
4006-01
NA
3006-02
1005+00
1 305+01
1506+02
1506+00
150E+00
NA
NA
NA
2506+01
2606+02
1 106+00
1005+00
NA
2106+01
NA
3306+02 1
NA
NA
NA
NA
1006-02
2 OOE+01
NA
NA
9806+02
1005+03
NA
1606+01
3006-02
1006+00
1 306+01
600E-02

COPC'
No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
No
NO
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
^Screening Level

I Screening Level NA
«/=Screenang Level
</=Screening Level
</=Soeermng Level
</=Screening Level
</=Screening Level
</=Screer»ng Level
Screening Level NA
Screening Level NA
>Screenmg Level
Screening Level NA
</=Screemng Level
</=Screer»ng Level
</=Screer»ng Level
</=Screer»ng Level
EN
</=Screening Level
Screening Level NA
</=Screer»ng Level
EN
Screening Level NA
EN
Screening Level NA
>Screenmg Level
</=Screening Level
EN
fcN
</=Soeening Level
</=Screenang Level
</=Screening Level
</=Screer»ng Level
</=Screer»ng Level
>Screenmg Level
</=Screening Level
</=Screer>ng Level
</=Screer«ng Level
</=Screersng Level
</=Saeentng Level
</=Screenmg Level
</=Screer»ng Level
</=Screernng Level
</=Screenmg Level
Screening Level NA
</=Screening Level
</=Screer«ng Level
</=Screemng Level
</=Screer«ng Level
</=Screenng Level
</=Screer«ng^Level
Screening Level NA
Screening Level NA
Screening Level NA
<=ScreemngJ.evel
</=SCTeer«ng Level
</=Screerang Level
</=Screerang Level
6N
</=Screering Level
Screening Level NA
</=Screenmg Level
5N
Screening Level NA
6N
Screening Level NA
^BKG
</=Saeer«ng Level
5N
6N
</=Screer»ng Level
</=Screenmg Level
Screening Level NA
</=Screer»ng Level
</=Screening Level
</=Screening Level
</=Screening Level
</=Screernng Level
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TABLE E-2
COMPARISON OF SOIL SAMPLE DATA TO SOIL-TO-GROUNDWATER (SGW) STANDARDS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

ENSR International
Page 34 of 39

Site
R

R

R
R

R
R
R
R
R
R
R
R

R
R
R
R

R

R
R
R
R

R

R

R
R

R
R
R
R
R

R
R

R

R
R
R

R
R

R

R
R
R
R
R
R

R
R
R
R

R

R

R
R
R
R
R

R
R
R

R
R

R
R
R

R

R
R
R

R

R
R

R
R
R
R
R

R

Location
SOIL-R-2
SOIL-R-2
[SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-2
SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3
[SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3

Medium
Surface
Surface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
[Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Subsurface

Sample
SOIL-R-2-0 5
SOIL-R-2-0 5
SOIL-R-2*
SOIL-R-2*
SOIL-R-2*
SOIL-R-2*
SOIL-R-2*
SOIL-R-2*
SOIL-R-2*
SOIL-R-2*
SOIL-R-2*
SOIL-R-2*
SOIL-R-2*
SOIL-R-2*
SOIL-R-2*
SOIL-R-2*
SOIL-R-2*
SOIL-R-2*
SOIL-R-2*
SOIL-R-2*
SOIL-R-2*
SOIL-R-2*
SOIL-R-2* j
SOIL-R-2*
SOIL-R-2*
SOIL-R-2*
SOIL-R-2*
SOIL-R-2*
SOIL-R-2*
SOIL-R-2*
SOIL-R-2*
SOIL-R-2*
SOIL-R-2*
SOIL-R-2*
SOIL-R-2*
SOIL-R-2*
SOIL-R-2*
SOIL-R-2*
SOIL-R-2*
SOIL-R-2* j
SOIL-R-2*
SOIL-R-2*
SOIL-R-3* SFT
SOIL-R-3-05FT
SOIL-R-3-0 SFT
SOIL-R-3-0 SFT
SOIL-R-3-0 5FT
SOIL-R-3-0 SFT
SOIL-R-3-0 SFT
SOIL-R-3* SFT
SOIL-R-3-0 SFT
SOIL-R-3-0 SFT
SOIL-R-3* SFT
SOIL-R-3* SFT
SOIL-R-3* SFT
SOIL-R-3-0 SFT
SOIL-R-3* SFT
SOIL-R-3* SFT
SOIL-R-3-0 SFT
SOIL-R-3* SFT
SOIL-R-3* SFT
SOIL-R-3* SFT
SOIL-R-3* SFT
SOIL-R-3-0 SFT
SOIL-R-3* SFT
SOIL-R-3* SFT
SOIL-R-3* SFT
SOIL-R-3* SFT
SOIL-R-3* SFT
SOIL-R-3* SFT
SOIL-R-3* SFT
SOIL-R-3* SFT
SOIL-R-3* SFT
SOIL-R-3* SFT
SOIL-R-3* SFT
SOIL-R-3* SFT
SOIL-R-3*FT

Category
Volable
Volatile
Herbicide
Hertxade
Herbiade
Herbode
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal ^
Metal
Metal
Metal
Mela)
Metal
Metal
Pestiade
Pestiade
Pesbade
Pestiade
Pesbade
Semrvolatite
Volabte
Volabte
Volable
Volabte
Volable
Volable
Volabte
Volabte
Volabte
Volable
Volabte
Herbiade
Herbiade
Herbiade
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pestiade
Semrvolabte
Volabte
Volabte
Volabte
Volatile
Volabte
Volabte
Volabte
Volable
Volabte
Volabte
Volabte
Herbiade

Constituent
Tnchloroethylene
Xytenes Total
2.4-D
24-OB
Dichtorprop
MCPP
Aluminum
Arsenic
Banum
Beryllium
Cadmium
Cataum
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc
4 4'-DDE
alpha-Chlordane
Endnn Ketone
Heptachlor Epoxide
Methoxychlor
2 4-Dichlorophenol
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Ethyjbenzene
Tetrachloroethene
Toluene
Tnchtoroethylene
Xylenes. Total
24-DB
Dichtorprop
MCPP
Aluminum
Arsenic j
Barium
Beryllium
Cataum
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc
Dieldnn
Chrysene
1,2-Dichloroethane
1,2-Ochtoroetriene (total)
2-Butanone (MEK)
4-Methyt-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Ethylbenzene
Tetrachloroethene
Tnchloroethylene
Xytenes Total
24-D

Result
(mg/kg)
00003
00091
028
0045
012
85
8100
62
120
048
019
7500
14
76
15
16000
98
5500
650
0047
18
760
120
27
44
000066
000037
0005
00013
00072
003
00071
015
0033
0023
0055
00028
00066
00036
0046
000074
0041
0026
0075
51
10000
66
120
06
6100
17
83
15
18000
10
4800
690
006
21
1000
120
30
47
000037
002
00026
000094
0016
001
015
00014
00026
000038
00026
0012 j
00013
027

J
J
J
J
J
J
J

J

J

J

J
J

J
J
J
J
J
J
J
J
J
J
J

J

J

J

J

J
J
J
J

J

J
J

J
J
J
J
J
J
J
J
J
J

J
J
J
J

J
J

Bkg
(mg/kg)
NA
1 61E*3
NA
NA
5806*3
NA
7866+03
9265+00
3 285+02
6 286*1
2916*1
2485+04
1 576+01
9 146+00
1 356+01
1885+04
1 336+01
1026+04
4506+02
2 076*2
2356+01
1 755+03
1 25E+02
2986+01
5886+01
NA
NA
NA
6405*4
1026*3
NA
NA
2006*3
NA
NA
NA
NA
8376*4
1 026*3
NA
NA
1 506*3
NA
1 146*1
3606+00
1 386+O4
1 246+01
3 07E+02
9026*1
974E+04
2 21E+01
9406+00
8 565+01
2336+04
1306+02
1236+04
552E+02
1 346*1
3306+01
3 016+03
1586+02
3896+01
3 906+02
1 13E*2
299E*1
NA
NA
NA
NA
NA
NA
NA
1 07E*3
8806*4
NA
1 61E*3
NA

SGW Stnd
(mg/kg)
600E*2
1506+02
1506+00
1506+00
NA
NA
NA
2506+01
2605+02
1 106+00
1006+00
NA
2 106+01
NA
3306+02
NA
NA
NA
NA
1 OOE-02
2 OOE+01
NA
NA
9806+02
1 006+03
540E+01
1006+01
1 OOE+00
700E*1
1 60E+02
4806*1
NA
NA
1606+01
3006*2
1006+00
6006*1
1306+01
6006*2
1 206+01
6006*2
1 506+02
1506+00
NA
NA
NA
2 50E+01
260E+02
1 106+OO
NA
2106+01
NA
3305+02
NA
NA
NA
NA
1 OOE-02
2006+01
NA
NA
,9806+02
1006+03
400E*3
1606+02
2006*2
4006*1
NA
NA
1606+01
3005*2
1 OOE+00
1306+01
6006*2
6006*2
1506+02
1506+00

COPC'
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
NO
No
No
NO
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Reason
</=Screening Level
</=Screemng Level
</=Screer»ng Level
</=Screenmg Level
Screening Level NA
Screening Level NA
Screening Level NA
</=Screening Level
<=Screer«ng Level
</=Screening Level
</=Screemng Level
EN
</=Screenmg Level
Screening Level NA
</=SCTeemng Level
5N !

Screenng Level NA
6N
Screening Level NA
> Screening Level
</=Screening Level
6N
6N
</=Screersng Level
</=Screenmg Level
</=Screening Level
•̂ ^creemng Level
</=Screening Level
</=Screemng Level
</=Screening Level
</=Screening Level
Screening Level NA
Screening Level NA
</=Screening Level
</=Screenmg Level
</=Screening Level
</=Screer»ng Level
</=Screening Level
</=Screenmg Level
</=Screening Level
</=Screening Level
</=Screenmg Level
</=Screer»ng Level
Screening Level NA
Screening Level NA
Screening Level NA
</=Screemng Level
<r=Screening Level
</=Screening Level
EN
</=Screenng Level
Screening Level NA
</=Screening Level
EN
Screening Level NA
6N
Screening Level NA
</=BKG
</=BKG
5N
6N
</=Screer«ng Level
</=Screenang Level
</=Screer»ng Level
<=Screer»ng Level
</=Screer»ng Level
</=Screening Level
Screening Level NA
Screening Level NA
</=Screenmg Level
</=Screering Level
</=Screer«ng Level
</=Screenmg Level
<=Screemng Level
</=Screemng Level
</=Screening Level
</=Screenmg Level

J \\Sauget Area 2\SG W Evaluation
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TABLE E-2
COMPARISON OF SOIL SAMPLE DATA TO SOIL-TO-GROUNDWATER (SGW) STANDARDS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET ILLINOIS

ENSR Intemabonal
Page 35 of 39

Site Location
R
R
R
R
IR
R
D

R
R
R

SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3

IR | SOIL-R-3
IR
R
R
R
R
R

R

SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3
SOIL-R-3

R 1 SOIL-R-3
R
R

SOIL-R-3
SOIL-R-3

R ,SOIL-R-3
R SOIL-R-3
R SOIL-R-3
R , SOIL-R-3
R

IR
SOIL-R-3
SOIL-R-3

R 1 SOIL-R -3
R
R

SOIL-R-3
SOIL-R 3

R SOIL-R-3
R
R

SOIL-R-3

Medium
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface

SOIL-R-3 Subsurface
R SOIL-R 3
R
R

SOIL-R 3
Subsurface
Subsurface

SOIL-R-3 Subsurface
R SOIL-R-3J
R
R

SOIL-R-3
Subsurface
Subsurface

SOIL-R-3 Subsurface
R SOIL-R-3
R
R

SOIL-R 3
Subsurface
Subsurface

SOIL-R 3 iSubsurface
R SOIL-R 3
R
R

SOIL-R-3
SOIL-R 3

R SOIL-R 3
R
R

SOIL-R-3

Subsurface
Subsurface
Subsurface
Subsurface
Subsurface

SOIL-R-3 Subsurface
R 1 SOIL-R-3
R
R
R
R
R
R
R
R
R
R
R

SOIL-R-4
Subsurface
Surface

SOIL-R-4 ISurface
SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-4

R SOIL-R-4
R

R

R
R
R
R
R
R
R
R
R

R
R

R
R

R

SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-4

Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface

Sample
SOIL-R-3*FT

Category
Herbiade

SOIL-R-3*FT Herbiade
SOIL-R-3*FT
SOIL-R-3*FT
SOIL-R-3*FT
SOIL-R-3*FT
SOIL-R-3*FT
SOIL-R-3*FT
SOIL-R-3*FT
SOIL-R-3*FT
SOIL-R-3*FT
SOIL-R-3*FT
SOIL-R-3*FT
SOIL-R-3*FT
SOIL-R-3*FT
SOIL-R-3*FT
SOIL-R-3*FT
SOIL-R-3*FT
SOIL-R-3*FT
SOIL-R-3-6FT
SOIL-R-3*FT
SOIL-R-3*FT
SOIL-R-3*FT
SOIL-R-3*FT
SOIL-R-3*FT
SOIL-R-3*FT
SOIL-R-3*FT
SOIL-R-3*FT
SOIL-R-3*FT
SOIL-R-3-6FT
SOIL-R-3*FT
SOIL-R-3*FT
SOIL-R-3*FT
SOIL-R-3*FT
SOIL-R-3*FT
SOIL-R-3*FT
SOIL-R-3*FT
[SOIL-R-3-6FT
SOIL-R-3*FT
SOIL-R-3*FT
SOIL-R-3-6FT
SOIL-R-3-6FT
SOIL-R-3*FT
SOIL-R-3-6FT
SOIL-R-3-6FT
SOIL-R-3*FT
SOIL-R-3-6FT
SOIL-R-3-6FT
SOIL-R-3*FT
SOIL-R-4*5FT
SOIL-R-4* SFT
SOIL-R-4* SFT
SOIL-R-4* SFT
SOIL-R-4-0 SFT
SOIL-R-4* SFT
SOIL-R-4* SFT
SOIL-R-4* SFT
SOIL-R-4* SFT
SOIL-R-4* SFT
SOIL-R-4*5FT
SOIL-R-4* SFT
SOIL-R-4* SFT
SOIL-R-**5FT
SOIL-R-4* SFT
SOIL-R-4* SFT
SOIL-R-4* SFT

Surface iSOIL-R-4* SFT
Surface
Surface
Surface
Surface

SOIL-R-4 'Surface
SOIL-R-4 Surface
SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-4

Surface
Surface

SOIL-R-4* SFT
SOIL-R-4* SFT
SOIL-R-4* SFT
SOIL-R-4* SFT
SOIL-R-4* SFT
SOIL-R-4* SFT
SOIL-R-4* SFT
SOIL-R-4* SFT

Surface SOIL-R-4* SFT
Surface ISOIL-R-4* SFT

Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pesbade
Pesbade
Pesbade
Pesbade
Pestiode
Pestiade
Semrvolatite
Semrvolable
Semrvolatile
Semivolatile
Semrvolable
Semrvolatile
Semivolatile
Semrvolatile
Semrvolatile
Volable
Volabte
Volabte
Volable
Volabte
Volabte
Volable
Volabte
Volabte
Volable
Volabte
HerbRKte
Herbiade
Herbicide
Herbicide
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pestiade
Pestiade
Semrvolatile
Semrvolatite
Semivolable
Semrvolatile

Constituent
Dichlorprop
MCPP
Aluminum
Anbmony
Arsenic
Banum
Beryllium
Cadmium
Cataum
Chromium
Cobalt
Cooper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Vanadium
Zinc
44-006
alpha-BHC
6ndosulfanl
Endm
gamma-CIMordane
Heptachlor Epo»de
2 4,6-Tnchlorophenol
2 4-Dichlorophenol
2-Nitroaniline
4-Chloroanihne
Benzyl Butyl Phthalate
bis(2-6ttiylhexyl)pWhalale
Diethyl Phthalate
Dimethyl Phthalate
LVn-butylphthalate
1 1-Dichloroethytene
1 2-Dichioroethane
1.2-Dichloroethene (total)
Benzene
Chlorobenzene
Chloroform
ethylbenzene
Tetrachloroethene
Toluene
Tnchloroethylene
Xytenes Total

Result
(mg/kg)
0049
76
5400
4
12
160
078

J
J
J
J

J

38 lJ
38000
260

Bkg
(mg/kg)
5805*3
NA
7 866+03
1216+00
9265+00
3285+02
6285*1
2 916*1
2485+04
1 576+01

77 1 9 146+00
130
39000

11356+01
1 886+04

110 ij
2100 J
280
1 1
60
690
1 1
720
27
5900
00016
000061
000098
00019
00035
00012
01
029
0028
0049
0041
[13
011
0033
0048
39
87
51
22
27
54
85
610
200
810
14

2 4.5-TP (Silvex) 10 0093
24-DB
Dichlorprop

006
0044

MCPP 52
Aluminum
Arsenic
Banum
Beryllium
Cataum
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc
Dieldnn
gamma-Chtordane
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g h,i)perytene

8700
61
120
049
5500
14
68
15
16000
86
4500
550
0063
18
790
110
29
43
0001
000023
0033
0033
0032

1 336*01
1 026+04
4505+02
2075-02
2355+01

J

J
J
J
J
J
J
J
J
J
J
J
J
J
J

J
J
J
J

J
J

J
J
J
J
J
J

J

J
J

J
J
J
J
J
J
J
J
J

0025 |J

1 755+03
NA
1256+02
2 986+01
5885+01
NA
NA
NA
NA
2406*4
640E-04
NA
NA
NA
NA
NA
6406*2
NA
NA
NA
NA
NA
NA
NA
NA
NA
8376*4
1 02E*3
NA
NA
150E*3
NA
NA
1 14E*1
3605+00
1 386+04
1 246+01
3076+02
902E*1
9746+04
2216+01
9406+00
8586+01
233E+04
1 30E+02
123E+04
5526+02
1 346*1
3305+01
3016+03
1 585+02
3896+01
3905+02
1 136*2
4 116*2
2 766*1
406E*1
366E-01
4 14E*1

SGWStnd
(mgAg)
NA
NA
NA
S OOE+00
2 506+01
260E+02
1 106+00
1006+00
NA
2 106+01
NA
3306+02
NA
NA
NA
NA
1006*2
2006+01
NA
2406*1
NA
9 805+02
1006+03
5406+01
5006*4
1806+01
1006+00
1006+01
7006*1
2006*1
480E*1
NA
7006*1
9306+02
3606+03
470E+02
4 70E+02
2306+03
6006*2
2006*2
4006*1
3006*2
1006+00
6006*1
1 306+01
6005*2
1206+01
6005*2
150E+02
1 106+01
1 506+00
NA
NA
NA
2506+01
2606+02
1 106+00
NA
2106+01
NA
3306+02
NA
NA
NA
NA
1006-02
2006+01
NA
NA
9806+02
1006+03
4006*3
1006+01
2005+00
8005+00
5006+00
4206+03

COPC'
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
Yes
Yes
No
Yes
No
No
Yes
No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
No

Reason
Screening Level NA
Screening Level NA
Screening Level NA
</=Screenmg Level
</=Screenmg Level
<=Screemng Level
</=Screening Level
>Screemng Level
EN
>Screenmg Level
Screening Level NA
</=Screening Level
EN
Screening Level NA
EN
Screening Level NA
>Screenng Level
>Screenng Level
5N
>Screening Level
6N
</=Screer»ng Level
>Screer»ng Level
</=Screemng Level
^ScreenmiLevel
</=Screer»ng Level
</=Screening Level |
</=SaBer»ng Level
</=Screer»ng Level
</=SCTeerong Level
</-Sa*jening Level
Screening Level NA
</=Screer»ng Level
</-Screer»ng Level
</-Screening Level
</=Screening Level
</=Screerang Level
</=Screening Level
>Screerang Level
>Screemng Level
>Screenmg Level
'Screening Level
>Screenang Level
>Screemng Level
</=Screer»ng Level
>Screemng Level
>Screenmg Level
>Screening Level
</=Screening Level

No l</=Screening Level
No
No
No
No
No 1

</=Screenmg Level
Screening Level NA
Screening Level NA
Screening Level NA
</=Screening Level

No </=Screening Level
No
No 1
No
No
No
No
No
No
No
No
No
No
No
No
No

</=Screering Level
6N
</=Screer»ng Level
Screening Level NA
/̂-Screening Level

6N
Screening Level NA
6N
Screerstig Level NA
t/=BKG
OScreenang Level
5N
5N
</=Screening Level
</=Screening Level

No |</=Soreening Level
No
No
No
No
No

</=Screerang Level
</=Screening Level
</=Screening Level
</=Screer«n£ Level
</=Screentng Level

J \\Sauget Area 2\SGW Evaluation
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TABLE E-2

COMPARISON OF SOIL SAMPLE DATA TO SOIL-TO-GROUNDWATER (SGW) STANDARDS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET ILLINOIS

ENSR International
Page 36 of 39

1
Site i Location
R
R
R
R
R
R
R
R

R
R
R

R
R
R

Medium
SOIL-R-4 Surface
SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-4

R SOIL-R-4
R

R
R
IR
R
R

R
R

R
R

R
R

R
R
R

R
R
R

SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-4
SOIL-R-»

R ISOIL-R-4
R ISOIL-R-4
R 'SOIL-R-4
R

R
SOIL-R-4
SOIL-R-4

R SOIL-R )̂
R

R
SOIL-R-4
SOIL-R-4

R »SOIL-R-4
R

R

Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface

SOIL-R-4 | Subsurface
SOIL-R-4

R 1 SOIL-R-4
R JSOIL-R-4
R
S
S
S
S
S
S
S

SOIL-R-4
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1

S SOIL-S-1
5
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
c

0

SOIL-S-1 j
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1

Subsurface
Subsurface
Subsurface
Subsurface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface

SOIL-S-1 [Surface
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1

Surface
Surface
Surface
Surface
Surface
Surface

Sample Category
SOIL-R-4* SFT Semrvolaule
SOIL-R-4* SFT
SOIL-R-4* SFT

Semrvolable
Semrvolatile

SOIL-R-4* SFT ISemivolable
SOIL-R-4* SFT
SOIL-R-4* SFT

Semrvolatle
Volabte

SOIL-R-4* SFT IVolabte
SOIL-R-4* SFT
SOIL-R-4* SFT
SOIL-R-4* SFT
SOIL-R-4* SFT
SOIL-R-4* SFT

Volatile
Volabte
Volatile
Volable
Volabte

SOIL-R-t* SFT I Votabte
SOIL-R-4* SFT
SOIL-R-4* SFT
SOIL-R-4-6FT
SOIL-R-4*FT
SOIL-R-4-6FT
SOIL-R-4-6FT
SOIL-R-**FT
SOIL-R-4-6FT
SOIL-R-4-6FT

Volable
Volabte
Herbiade
Herbiade
Metal
Metal
Metal
Metal
Metal

SOIL-R-4*FT I Metal
SOIL-R-4*FT
SOIL-R-4*FT
SOIL-R-4*FT
SOIL-R-4-6FT
SOIL-R-4-6FT
SOIL-R-4*FT
SOIL-R t̂*FT
SOIL-R^»*FT
SOlL-R-4*FT

Metal
Metal
Metal

Constituent

Benzo(k)fluoranthene
Chrysene
Fluoranlhene
Phenanlhrene
Pyrene
1.2-Dichloroethane

Result
(mg/kg)
0035
0051
0039
003
0048
00015

2-Butanone (MEK) 10015
Acetone
Benzene
Chlorobenzene
Ethylbenzene
Teb-acWoroethene

0098
00016
00018

J
J
J
J
J
J
J

J
J

000031 IJ
001

Toluene 10 0018
Tnchloroethylene 0 019
Xytenes Total
Dichlorprop
MCPP
Aluminum
Arsenic
Banum
Beryllium
Cataum
Chromium

000095
0018

J

Bkg
(mg/kg)
2835*1
299E*1
4505*1
3 316*1
4306*1
NA
NA
NA
NA
NA
1 075*3
8805*4
NA
NA

J 161E*3
J

36 J
8400
54

J

120 J
047
5600
13

Cobalt I? 1 ,
Copper
Iron

r14

5805*3
NA
7 866+03
926E+00
328E+02
6285*1
2486+04
1 576+01
9145+00
1356+01

16000 1 885+04
Metal Lead 8 1
Metal
Metal
Metal
Metal
Metal

SOIL-R-4*FT Metal
SOIL-R-4*FT I Metal
SOIL-R-4-6FT
SOIL-R-4*FT
SOIL-R-4-6FT
SOIL-R-4-6FT
SOIL-R-4*FT
SOIL-R-4-6FT
SOIL-R-4*FT
SOIL-R-4*FT
SOIL-R-4-6FT
SOIL-R-4*FT
SOIL-R-4*FT
SOIL-R-4-6FT
SOIL-R-4*FT
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1 *S
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1 *S
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5

Surface | SOIL-S-1* 5
SOIL-S-1 .Surface |SOIL-S-1*5

Metal
Pesbade
Pesbade
Volatile
Volatile
Volatile
Volable
Volabte
Volatile
Volable
Volabte
Volable
Volabte
Hertrode
Herbiade
Herbiade
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pestiade
Pesbade
Pesbade
Pesbade
Pestiade
Pesbade
Pestiade

Magnesium
Manganese

4600
570

Mercury [0064
Nickel J17
Potassium 1 800
Sodium
Vanadium
Zinc
alpha-Chlordane

130
29
40
000013

gamma-Chlordane ) 000046
1 2-Dichloroethane
2-Butanone (M6K)

00014
0005

Acetone 0 014
Benzene
Chlorobenzene

J 1 335+01
J 1 1 02E+04

J
J
J
J
J
J
J
J
J

00016 J

450E+02
2 075*2
2356+01
1 75E+03
1256+02
2 986+01
5886+01
NA
2406-04
NA
NA
NA
NA

00014 J NA
Ethylbenzene ' 000044 J
Tetrachloroethene
Toluene
Tnchloroethylene
Xytenes Total

00046
00029

J
J

0016 '
000099

2 4.5-TP (Silvex) 0.25
24-D
Pentachlorophenol
Aluminum
Anbmony
Arsenic
Banum
Beryiium
Cadmium
Cataum
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc
4 4'-DDO
4 4'-DD6
4 4--DDT
beta-BHC
delta-BHC
Endosutfan II
6ndnn

33
440

J
i

J

7300 J
058
58
J20
046
085
4900
23
94
23
13000
63
2600
670
0074
20
870
79
24
110
1 7
33
16
26

J

j

J

J

J
J

J
J
J
J
J
J
j
J

074 J
54
10

8376*4
1 026*3
NA
NA
1505*3
NA
9965*3
4 57E*3
1 386+04
2335+00
1 246+01
3076+02
9025*1
3346+00
974E+04
2 215+01
9406+00
8 585+01
2336+04
1 306+02
123E+04
5 525+02
1345*1
3306+01
301E+03
1586+02
389E+01
3906+02
7046*3
1236*2
4045*2
NA
1 52E*2
1 16E*3
5 026*3

SGW Stnd I
(mg/kg) COPC' I Reason
490E+01
1606+02
430E+03
1206+04
4206+03
2006*2
NA
160E+01
3006*2
1006+00
1 306+01
6006*2
1 206+01
6006*2
1506+02
NA
NA
NA
2506+01

No
No
No
No
No
No
No
No
No
No
No

</=Screer»ng Level
^Screening Level
</=Screenmg Level
</=Screening Level
</=Screemng Level
</=Screening Level
Screening Level NA
</=Screenmg Level
</=Screer»ngJ_evet
</=Screening Level
</=Screerang Level

No !</=Screening Level
No
No
No
No
No
No
No

260E+02 No
1 105+00
NA

No
No

2105+01 INo
NA
330E+02
NA
NA
NA

No
No
No
No
No

NA iNo
1 006*2 IYes
2 OOE+01 INo
NA
NA

No
No

9 80E+02 I No
1006+03 No

</=Screening^Level
</=Screenmg Level
</=Screer«ng Level
Screening Level NA
Screening Level NA
Screening Level NA
</=Screening Level
</=Screer»ng Level
</=Screening Level
EN
</=Screening Level
Screening Level NA
</=Screenmg Level
EN
Screening Level NA
EN
Screening Level NA
>Screenmg Level
</=Screening Level
EN
EN
</=Screening Level
</=Screenmg Level

1 OOE+01 INO l</=ScreenngLevel
1006+01
2006*2

No
No

NA No
160E+01
300E*2
1006+00
1 30E+01
6006*2
1 206+01
6005*2
150E+02
1 106+01
1 506+00
2006*2
NA
5006+00
2506+01
2606+02
1 106+00
1006+00
NA
2 106+01
NA
3306+02
NA
NA
NA
NA
1006*2
2006+01
NA
NA
9806+02
1 OOE+03
1606+01
5406+01
3.206+01
5006*4
SOOE-04
1806+01
1006+00

No
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
Yes
No
No 1
No
No
No
No
No
No
No
No 1
No
No
No
No
No
Yes
No
No
No

<=Sa-eer»ng Level
</=Screereng Level
Screening Level NA
</=Screenirig Level
</=Screer«ng Level
</=Screer»ng Level
</=Screening Level
</=Screening Level
</=Screer»ng Level
</=Screenmg Level
</=Screer»ng Level
</=Screening Level
</=BKG
>Screenmg Level
Screening Level NA
</=Screenmg Level
</=Screening Level
</=ScreemngJ.evel
</=Saeening Level
</=Screening Level
EN
>SCTeenmg Level
Screening Level NA^
</=Sa-eening Level
EN
Screening Level NA
EN
Screening Level NA
</=BKG
<=Sa1eening Level
5N
6N i
</=Screemng Level
</=Sareening Level
</=Screenmg Level
</=Screenmg Level
^Screening Level
> Screening Level
</=BKG
</=Screening Level
</=BKG
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TABLE E-2
COMPARISON OF SOIL SAMPLE DATA TO SOIL-TO-GROUNDWATER (SGW) STANDARDS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET ILLINOIS

ENSR International
Page 37 of 39

Site
S
S
s
s
s
s
s
s
s
IsIs
s
s
|s
s
s
s
s

IS
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s

£

s
s
s
s
s
s
s
s

Location
I SOIL-S-1
SOIL-S 1
SOIL-S-1
SOIL-S-1
SOIL-S-1
!SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S 1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S 1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL S-1
SOIL-S-1
SOIL-S-1
SOIL-S-
SOIL-S-
SOIL-S-
SOIL-S-
SOIL-S-
SOIL-S-
SOIL-S1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S 1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
[SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1

Medium
I Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface

Sample
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1* 5
SOIL-S-1*FT
SOIL-S-1*FT
SOIL-S-1*FT
SOIL-S-1*FT
SOIL-S-1*FT
SOIL-S-1*FT
SOIL-S-1*FT
SOIL-S-1*FT
SOIL-S-1 *FT
SOIL-S-1-6FT
SOIL-S-1-6FT
SOIL-S-1 *FT
SOIL-S-1*FT
SOIL-S-1 *FT
SOIL-S-1 *FT
SOIL-S-1*FT
SOIL-S-1*FT
SOIL-S-1 *FT
SOIL-S-1-6FT
SOIL-S-1*FT
SOIL-S-1 *FT
SOIL-S-1-6FT
SOIL-S-1*FT
SOIL-S-1*FT
SOIL-S-1-6FT
SOIL-S-1 *FT
SOIL-S-1 *FT
SOIL-S-1-6FT
SOIL-S-1*FT
SOIL-S-1*FT
SOIL-S-1*FT
SOIL-S-1*FT
SOIL-S-1-6FT
SOIL-S-1*FT
SOIL-S-1 *FT
SOIL-S-1-6FT
SOIL-S-1*FT
SOIL-S-1-6FT
SOIL-S-1-6FT
SOIL-S-1 *FT
SOIL-S-1-6FT
SOIL-S-1-6FT
SOIL-S-1 *FT
SOIL-S-1 *FT
SOIL-S-1-6FT

Category
i Pestiade
Pesbade
Pestade
Semrvolatle
Semrvolatite
Semrvolatate
Semrvolatite
Semrvolatile
Semrvolable
Semrvolaule
Semrvolable
Semrvolabte
Semrvolatite
Semrvolatite
Semrvolabte
Semrvolatite
Semrvolaule
Semrvolatle
Semivolatile
Semrvolatile
Semrvolatite
Semrvolatile
Semrvolatile
Semrvolatite
Semrvolable
Semrvolable
Semrvolabte
SemrvolaMe
Semivolatile
Semrvolatile
Semrvolatile
Volabte
Herbiade
Herbiade
Herbicide
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pestiade
Pestiade
Pesbade
Pesbade
Semrvolatate
Semrvolatite
Semrvolaule
Semrvolable
Semrvolaule
Semrvolatile
Semrvolable
Semrvolatite
Semrvolatile
Volabte
Volatile
Volabte
Volabte
Volabte
Volabte
Volabte

Constituent
gamma-BHC (Lindane)
gamma-Chlordane
Heptachlor
1 2 4-Tnchlorobenzene
1 2-Dichlorobenrene
1 3-Dichtorobenzene
1 4-Dichlorobenzene
2 4 5-Tnchlorophenol
2 4 6-Tnchtorophenol
2 4-Dichlorophenol
2-Methyjnaphthalene
2-Nitroantline
4-Nitroaruline
Acenaphthene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)ftuoranthene
Benzo(g hjjperytene
Benzo(k)f)uoranthene
Benzyl Butyl Phthalate
bis(2-Etfiylhexy1)pri thai ate
Chrysene
Dfcenzp(a h)anthracene
Dt-n-octytohthalate
Dinoseb
Fluoranthene
Fluorene
lndeno(1 2 3-cdJpyrene
Naphthalene
Phenanthrene
Pyrene
Acetone
245-T
2 4 5-TP (Silvex)
24-D
Aluminum
Anbmony
Arsenic
Banum
Beryllium
Cadmium
Cataum
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Setemum
Silver
Sodium
Vanadium
Zinc
AWrm
detta-BHC
gamma-BHC (Lindane)
Heptachlor Epoxide
1 2 4-Tnchlorobenzene
1 2-Dichlorobenzene
1 3-Dichlorobenzene
1 4-Oichlorobenzene
2-Methylnaphthatene
4-Chtoroamline
bis(2-Ethylhexyf)phlhalate
Isophorone
Naphthalene
1 1,1-Tnchloroethane
1 1-Dict»oroethane
1 i-LVntoroetnene (total)
2-Butanone (MEK)
4-Methyt-2-pentanone (MIBK)
Acetone
Benzene

Result
(mg/kg)
75
27
15
36
37
1
75
1 1
8.2
23
11
46
57
12
B
54
66
42
64
120
39
20
18
13
1 7
42
1 2
13
21
92
28
0014

25
035
18
3800
41
42
290
033
32
170000
480
65
200
7000
2400
4500
230
26
15
770
1 8
28
340
11
1800
019
027
011
0094
73
110
12
200
36
70
11
71
19
67
47
25
290
200
110
35

J
J
J

J
'•>
J
J
J
J
J
J
J
J
J
J
J
J

J

J
J
J
J
J
J
J
J

J
J
J
J

J

J
J
J

J

J
J
J

J

J
J
J

J

J
J

J

Bkg
(mg/kg)
NA
411E-02
312E-02
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
420E-02
2 76E*1 1
4066*1
366E*1
4 146*1
2835*1
NA
3536*1
2995*1
1.206*1
NA
NA
4506*1
NA
NA
NA
3 316*1
4306*1
NA
NA
NA
NA
786E+03
1 216+00
9266+00
3286+02
6 28E*1
2 916*1
2486+04
1 57E+01
9145+00
1355+01
1 886+04
1 336+01
1025+04
4 50E+02
207E-02
2355+01
1 756+03
NA
NA
1 25E+02
2986+01
5886+01
NA
NA
NA
6406*4
NA
NA
NA
NA
NA
NA
6405*2
NA
NA
NA
NA
NA
NA
2006*3
NA
NA

SGWStnd
(mg/kg)
9005*3
1005+01
2305+01
5005+00
1 706+01
Z006+00
2006+00
2706+02
2 OOE-01
4806*1
1 206+01
NA
NA
570E+02
2 OOE+00
8006+00
5006+00
420E+03
4906+01
9305+02
3606+03
1606+02
2006+00
1 OOE+04
250E*1
430E+03
5606+02
1 406+01
1205+01
1206+04
4206+03
1606+01
1 105+01
1 105+01
1506+00
NA
5006+00
2505+01
2606+02
1 106+00
1006+00
NA
2 106+01
NA
3306+02
NA
NA
NA
NA
1005*2
2005+01
MA
1 306+00
2406*1
NA
9806+02
1006+03
5006*1
5006-04
9006*3
7006*1
5006+00
1 706+01
2006+00
2006+00
1206+01
7006*1
3606+03
8006+00
1.206+01
2006+00
2306+01
4006*1
NA
NA
1606+01
3006*2

COPC'
Yes
No
No
Yes
Yes
No
Yes
No
Yes
Yes
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
Yes
No
No
No
No j
No
Yes
No
Yes
No
No
No
No
No
No
Yes
No
No
Yes
Yes
No
No
Yes
No
Yes
Yes
No
Yes
Yes
Yes
Yes
No
Yes
No
Yes
Yes
Yes
No
Yes
No
No
Yes
Yes

Reason
>Screenmg Level
</=Screening Level
<=Screemng Level
> Screening Level
>Screening Level
</=Screer»ng Level
^Screening Level
</=Screening Level
>Screenng Level
>Screening Level
«/=Screening Level
Screening Level NA
Screening Level NA
</=Screer»ng Level
>Screenmg Level
</=Screer»ng Level
>Screenmg Level
</=Screenng Level
<=Screening Level
</=Screening Level
<=Screenmg Level
<=Screening Level
</=Screemng Level
</=Screenng Level
>ScreemngLevel
</-=Screerang Level
</fScreening Level
</=Screening Level
</=Screening Level
</=Screer«ng Level
</=Screening Level
</=Screening Level
</=Screening Level
</=Screenmg Level
>Screemng Level
Screening Level NA
</=Screemng Level
</=Screenmg Level
</=8KG
</=Screening Level
>Screenang Level
6N
>Screening Level
Screening Level NA
</=Screenmg Level
6N
Screening Level NA
5N
Screening Level NA
> Screenang Level
</=Screemng Level
EN
>Screenmg Level
>Screening Level
EN
</=Screening Level
> Screening Level
</=Screening Level
>Screemng Level
> Screening Level
</=Screening Level
>Screemng Level
>Screerang Level
>Screenang Level
>Screening Level
</=Screening Level
>Screenang Level
</=Screening Level
>Screemng Level
> Screening Level
> Screening Level
</=Screer»ng Level
>Screemng Level
Screening Level NA
Screening Level NA
>Screenmg Level
>Screening Level
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TABLE E 2

COMPARISON OF SOIL SAMPLE DATA TO SOIL-TO-GROUNDWATER (SGW) STANDARDS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET lUJNOTS

ENSR International
Page 38 of 39

Site
S
S
S
s
s
s
's
s
s
s
s
s
s
s
s
s
s
s
S j
s
s
s
s
s
s
s
s
S J
s i
S _J
s
s
s
s
s
s
IsIs
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s ~l
s
s
s
s
s
5

s n

s
s
s
s
J I

Location
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOIL-S-1
SOlL-S-2
SOIL-S-2
SOlL-S-2
SOIL-S-2_
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
[SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2

Medium
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Surface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface

LSubsurface
[Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface

Sample
SOIL-S-1*FT
SOIL-S-1*FT
SOIL-S-1 *FT
SOIL-S-1 *FT
SOIL-S-1*FT
SOIL-S-1*FT
SOIL-S-1 *FT
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2* 5
SOIL-S-2*FT
SOIL-S-2*FT
SOIL-S-2*FT
SOIL-S-2-6FT
SOIL-S-2*FT
SOIL-S-2*FT
SOIL-S-2-6FT
SOIL-S-2*FT
SOIL-S-2-6FT
SOIL-S-2*FT
SOIL-S-2*FT
SOIL-S-2*FT
SOIL-S-2*FT
SOIL-S-2*FT
SOIL-S-2*FT
SOIL-S-2*FT
SOIL-S-2*FT
SOIL-S-2*FT
SOIL-S-2*FT
SOIL-S-2*FT

Category
Volabte
Volable
Volabte
Volabte
Volabte
Volabte
Volabte
Herbiade
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Pestade
Pesbade
Pesbade
Pestiade
Pesbade
Pesbade
Pesbade
Pesbade
Pesbade
Semrvolatite
Semrvolable
Semrvolatile
Semrvolatle
Semrvolatile
Semrvolatile
Semrvolatile
Semrvolable
Semrvolatrle
Semrvolable
Semrvolatile
Semrvolatile
Volabte
Volatile
Volatile
Volabte
Volabte
Volabte
Votabte
Volable
Herbiade
Herbiade
Hertxade
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal

Constituent
Chlorobenzene
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Tncnloroethylene
Xytenes Total
Pentachlorophenol
Aluminum
Antimony
Arsenic
Banum
Beryllium
Cadmium
Cataum
Chromium
Cobalt
Cooper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Sodium
Vanadium
Zinc
4 4 -ODD
4 4 -DDE
4 4'-DDT
beta-BHC
Dieldnn
Endosulfan II
6ndnn
Endnn Aldehyde
gamma-Chlordane
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(p)fluoranthene
Benzo(g h.i)perylene
txs(2-5thylhexyl)phthalate
Chrysene
Dwvbutylphthalate
DHVOcrytphthalate
Fluoranthene
lndeno(1 2 3-cd)pyrene
Phenanlhrene
Pyrene
1 1-Dicnloroethane
2-Butanone (M5K)
Chlorobenzene
Ettiylbenzene
Styrene (Monomer)
Tetrachloroethene
Tnchtoroethytene
Xytenes Total
245-T
24-0
MCPP
Aluminum
Anbmony
Arsenic
Banum
Beryllium
Cadmium
Cataum
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium

Result
(mg/kg)
1200
26
450
SB
1400
82
1800
0011
5300
08
58
84
034
1 6
200000
22
41
46
9400
75
8900
300
017
13
910
170
17
220
00026
00036
0011
000077
0014
00012
00046
00074
00013
0095
013
024
012
16
014
0041
0028
016
011
0056
016
000066
00024
000047
00011
000037
000083
000047
00042
00078
00048
024
3300
41
34
200
026
32
220000
260
63
34

6400
1200
14000
110
04
11
950

J
J
J

J
J
J

J

J
J

J
J
J
J
J
J
J
j

J
J

J
J
J
J
J

J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J
J

J

J
J
J

Bkg
(mg/kg)
NA
6305*3
8376*4
1026*3
NA
NA
1 506*3
4576*3
1385+04
2336+00
1 246+01
3 076+02
9026*1
3346+00
9746+04
2215+01
9406+00
8565+01
2335+04
1 30E+02
123E+04
552E+02
1 346*1
3306+01
3016+03
1 586+02
3896+01
3 906+02
7045*3
1 236*2
4045*2
NA
1 136*2
1 166*3
5025*3
5886*3
4116*2
2 766*1
4066*1
3666*1
4 146*1
3536*1
2996*1
NA
NA
4506*1
NA
3 31E*1
4306*1
NA
NA
NA
1 07E*3
4 475*3
880E-04
NA
1 616*3
NA
NA
NA
7 86E+03
1215+00
9266+00
3 285+02
6 286*1
2916*1
2486+04
1 575+01
9 14E+OCL
1 35E+01
1 866+04
1 336+01
1026+04
4506+02
2 07E*2
235E+01
1 756+03

SGW Stnd
(mg/kg)
1006+00
2005*2
1 306+01
6006*2
1206+01
600E*2
1 506+02
2006*2
NA
5006+00
2506+01
260E+02
1 1 0E+00
1005+00
NA
2 105+01
NA
3 306+02
NA
NA
NA
NA
1006*2
2 OOE+01
NA
NA
9 805+02
1 006+03
1606+01
5405+01 ,
3 205+01
5005*4
400E*3
1806+01
1006+00
1005+OO
1006+01
2006+00
6 OOE+00
5006+00
4 20E+03
3606+03
1 606+02
230E+03
1 006+04
430E+03
1 406+01
1206+04
4206+03
2306+01
NA
1006+00
1305+01
4 OOE+00
600E*2
6005-02
1506+02
1 106+01
1 506+00
NA
NA
S OOE+00
250E+01
2606+02
1 106+00
1006+00
NA
2 106+01
NA
3306+02
NA
NA
NA
NA
1006*2
2006+01
NA

COPC'
Yes
No
No
Yes
Yes
Yes
Yes
No
No
No
No
No
No
No
No j
No
No
No
No
No
No
No
Yes
No
No
No
[No |

No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No
[No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
Yes
No
Yes
No
No
No
No
No
No
Yes
No
No

Reason
>Screenmg Level
</=BKG
</=BKG
:> Screening Level
^Screening Level
I ̂ Screening Level
:> Screenang Level
</=Screening Level
Screening Level NA
</=Screening Level
</=Screerwng Level
•̂ Screening Level
KfcScreenmg Level
<=BKG
EN
<=BKG
Screening Level NA
</=Screening Level
6N
Screening Level NA
EN
Screening Level NA
>Screenang Level
/̂'Screening Level

EN
EN
</=Screening Level
<V=ScreeningJ.evel
<V=Screening Level
^Screening Level
<V=Screening Level
^Screening Level
•=/=BKG
</=Screening Level
</=Screening Level
«/=Screerang Level
</=Screemng Level
<=Screenmg Level
t/'Soeening^ Level
</=Screening Level
</«Screening Level
</=SCTeer»ng Level
</=Screening Level
[</=Screening Level
</=Screening Level
</=Screening Level
[</=Screening Level
</=Screening Level
</=Screentng Level
</=Screemng Level
Screening Level NA
</=Screemng Level
•v=Screenir>g Level
<V=Screening Level
</=Screening Level
/̂'Screening Level

</=Screening Level
^Screening Level
^Screening Level
Screening Level NA
Screening Level NA
</=Screerung Level
[5/=SaeenarigJ.evel
</=Screening Level
</=Screenmg Level
>Screemng Level
EN
>Screening Level
Screening Level NA
</*Screerung Level
EN
Screening Level NA
EN
Screening Level NA
>Screenang Level
</=Scraening Level
EN
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TABLE E-2
COMPARISON OF SOIL SAMPLE DATA TO SOIL-TO-GROUNDWATER (SGW) STANDARDS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

ENSR International
Page 39 of 39

{Site
s
S
Is
s
s
s
s
s
s
s
s
s
s
s
s
s
o

s
s
s
s
s
s

Location

SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2
SOIL-S-2

Medium

Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface

Sample
SOIL-S-2-6FT
SOIL-S-2*FT
SOIL-S-2*FT
SOIL-S-2-6FT
SOIL-S-2*FT
SOIL-S-2*FT
SOIL-S-2-6FT
SOIL-S-2*FT
SOIL-S-2*FT
SOIL-S-2-6FT
SOIL-S-2*FT
SOIL-S-2*FT
SOIL-S-2*FT
SOIL-S-2*FT
SOIL-S-2*FT
SOIL-S-2-6FT
SOIL-S-2-6FT
SOIL-S-2*FT
SOIL-S-2-6FT
SOIL-S-2*FT
SOIL-S-2*FT
SOIL-S-2-6FT
SOIL-S-2*FT

Category
Metal
Metal
Metal
Metal
Pesbade
Pesbade
Pestiade
Pesticide
Pesbade
Pestiade
Semrvolatile
Semrvolatite
Semrvolabte
Semrvolatile
Semrvolatile
Volable
Volatile
Volabte
Volabte
Volatile
Volable
Volabte
Volatile

Constituent
Selenium
[Sodium
Vanadium
Zinc
4.4'-DDT
beta-BHC
detta-BHC
Dieldnn
gamma-Chlordane
Heptachlor
2-Methylnaphthatene
bis(2-5thylhexyt)phthalate
Dwvbutylphthalate
Isophorone
Naphthalene
1,1.1-Tnchloroethane
1 ,2-Dichloroethene (total)
Dehloromethane
Etrvytbenzene
Tetrachloroethene
Toluene
Tnchloroethylene
Xytenes, Total

Result
(mg/kg)

0.66
300
11
230
0.023
0013
0.0058
0024
0.0037
00061
9
110
14
13
48
1 4

31
13
200
33
470
14
1200

J

J

J

J
J
J

J
J

J
J

J

Bkg
Jmg/kg)
NA
1.25E+02
2.985+01
5.886+01
1.045*3
NA
NA
NA
2406*4
NA
NA
6405*2
NA
NA
NA
NA
NA
6.306*3
8376*4
1026*3
NA
NA
1506*3

SGWStnd
(mg/kg)

1.306+00
NA
9.805+02
1.005+03
320E+01
5.006*4
5.005*4
4006*3
1.006+01
2.306+01
1.20E+01
3.60E+03
2.306+03
8.006+00
1.206+01
2.006+00
4.006*1
2.006*2
1.306+01
6006*2
1205+01
6006*2
1.506+02

COPC'

No
No
No
No
No
Yes
Yes
Yes
No
No
No
No
No
Yes
Yes
No
Yes
No
No
Yes
Yes
Yes
Yes

Reason
</=Screening Level
EN
</=Screening Level
</=ScreeningJ.evel
</=Screenmg Level
>Screenang Level
> Screening Level
>Screening Level
</=Screerang Level
</=Screenmg Level
</=Screening Level
</=Screening Level
</=Scnsening Level
>Screenir>a Level
>Screenang Level
</=Screening Level
>Screenmg Level
</=BKG
</=BKG
>Screening Level
>ScreerungJ.evel
>Screenmg Level
>Screening Level
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TABLE E-3
SUMMARY OF EXCEEDANCES OF SOIL-TO-GROUNDWATER AND TCLP STANDARDS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

ENSR International
Page 1 of 2

Category

Dioxin
Herbicide
Herbicide
Herbicide
Herbicide
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Metal
Meta'
Metal
PCBs
Pesticide
Pesticide
Pesticide
Pesticide
Pesticide
Pesticide
Pesticide
Pesticide
Pesticide
Pesticide
Pesticide
Semivolatile
Semivolatile
Semivolatle
Semivolatile
Semivolatile
Semivolatile
Semivolatile
Semivolatile
Semivolatile
Semivolatile
Semivolatile
Semivolatile
Semivolatile
Semivolatile
Semivolaule
Semivolatile
Semivolatile
Semivolatile
Semivolatile
Semivolatile
Semivolatile
Semivolatile
Semivolatile
Semivolatile
Semivolatile
Semivolaule
Semivolatile
Semivolatile

Constituent

2,3,7,8-TCDD-TEQ
2,4,5-T
2,4-D
Dichlorprop
Pentachlorophenol
Antimony
Arsenic
Banum
Beryllium
Cadmium
Chromium
Copper
Lead
Manganese
Mercury
Nickel
Selenium
Silver
Tha"'UT
Zinc
Total PCBs
4,4'-DDT
AJdnn
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
Dieldnn
Endosulfan Sulfate
Endnn Aldehyde
gamma-BHC (Lindane)
Heptachlor
1 ,2, 4-Tnchlorobenzene
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4,6-Tnchlorophenol
2,4-Dichlorophenol
2.4-Dimethyl phenol
2-Chlorophenol
2-Methylnaphthalene
2-Nitroanilme
3-Methylphenol/4-Methy1phenol
4-Chloroaniline
4-Nitroanilme
Benzo(a)anth racene
Benzo(a)pyrene
Benzo(b)fluoranthene
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Carbazole
Cresol o,m,p
Dibenzo(a,h)anthracene
Oi-n-butyl phthalate
Dinoseb
Hexachlorobenzene
Isophorone
Naphthalene
Nitrobenzene
N-Nitrosodiphenylamme

Site (a)
Soil-to-Groundwater

P

2

2

3
4
3

5
2
4
3

1

2

2

2

1

1

Q Central

3
1
1
2
1
3
5
1

6
4
1
4
1

1

3

2

QNorth

1

2
2
1
2

6
3
1

7
4

4

2

1

4

3

2

1

1

1

QSouth

2
6
1
8

8
9
7

11
8
3
8
1

8

2

1
2
3

1

1

1

TCLP
P

4

1

1
4

1

1

1

2
1
2

3
1

Q Central

1

2
1

3
3

3

1

QNorth

1

2

1
2

3

4

5

3

1
5

2
2

2

1

2
1

1
1

QSouth

4

3

3

1
4
4

4

4

1
1

1

1
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TABLE E-3
SUMMARY OF EXCEEDANCES OF SOIL-TO-GROUNDWATER AND TCLP STANDARDS
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

ENSR International
Page 2 of 2

Category

Semivolatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
\ rnl~,«,lr*

Volatile
Volatile
Volatile
Volatile

Constituent
Phenol
1,1,1 -Tnchloroethane
1 , 1 ,2,2-Tetrachloroethane
1 , 1 ,2-Tnchloroethane
1 ,1-Oichloroethylene
1,2-Dichloroethane
1,2-Dichloroethene (total)
2-8utanone (MEK)
2-Methyiphenol
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
cis-1 ,3-Dictiloropropene
Dichloromethane
Ethylbenzene
McthyJ N 3uiy) Kotonc
Tetrachloroethene
Toluene
Tnchloroethylene
Xylenes Total

Site (a)
Soil-to-Groundwater

P

3
1

1

QCentral

3
2

QNorth

1

2
2

1
1
1

QSouth

1

2
2

1
1
1

TCLP
P
2

3

2

2

Q Central

3

QNorth

2

1

1

1

QSouth

1
1

1

Notes
TCLP - Toxicity Cnaractenstic Leaching Procedure
(a) - Numbers represent the number of soil exceedances for each constituent in each Site
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APPENDIX F

DEEP GROUNDWATER SCREEN
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Saugel Area 2
HHRA - RI/FS

Appendix F
Deep Groundwater Screen

A comparison of groundwater samples collected at depths greater than 30 feet bgs to
drinking water standards is shown in Table F-1. At several locations, groundwater was not
encountered within the 30 feet of ground surface. These locations, which are not included in
the quantitative risk assessment, are:

• AA-Q-1

• AA-Q-2

• AA-Q-3

• AA-Q-4

• AA-Q-5

• SDRK-O-1

• BDRK-P-1

• BDRK-Q-1

• BDRK-Q-2

• BDRK-R-1

• BDRK-S-1

As noted in the HHRA Workplan, there are no direct contact pathways for deep groundwater.
The CSM notes that groundwater could discharge to the Mississippi River and could impact
sediment, surface water and fish tissue. Because these latter three media have been
measured directly as part of the SSP Program and other environmental programs in the
vicinity (Menzie-Cura, 2001), it is not necessary to use the groundwater data in conjunction
with models to predict these media concentrations.

A summary of COPCs for the deep groundwater pathway is presented in Table F-2.

F-2
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TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 1 of 204

Constituent CAS Units
FOD
(a)

% FOD

<t>)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-slle
Background
Location(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

O - AA-O-1-106

VOCs

Benzene

Chlorobenzene

71-43-2

108-90-7

ug/L

ug/L

1 1 1

1 1 1

100

100

9 60E+00

1 30E+03

No

No

340E+01

5 OOE+03

OS - UAA-2/OS-2-1 10

OS-UAA-2/OS-2-110

No

No

5 OOE+00

1 OOE+02

Yes

Yes

No

No

</=BKG

</=BKG

svoc*
1,2-Dlchlorobenzene

1 ,3-Dlchlorobenzene

1 ,4-Dichlorobenzene

2,4-Dlchlorophenol

2,4-Dimethylphenol

2-Chlorophenol

4-Chtoroanlline

Naphthalene

95-50-1

541-73-1

106-46-7

120-83-2

105-67-9

95-57-8

106-47-8

91-20-3

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 - 1

1 1 1

1 1 1

100

100

100

100

100

100

100

100

2 70E+00

1 50E+00

8 OOE+01

3 40E+00

1 40E+00

1 90E+01

4 1 OE+00

1 OOE+01

No

No

No

No

No

No

No

No

3 20E+01

9 80E+01

2 40E+03

3 20E+01

2 80E+01

640E+01

1 94E+01

NA

OS-UAA-2/OS-2-110

OS-UAA-2/OS-2-110

OS - UAA-2/OS-2-1 10

OS-UAA-2/OS-2-110

OS-UAA-2/OS-2-110

OS - UAA-2/OS-2-1 10

OS-UAA-2/OS-2-110

OS-UAA-2/OS-2-110

No

No

No

No

No

No

No

-

6 OOE+02

6 OOE+02

7 50E+01

2 10E+01

1 40E+02

3 50E+01

2 80E+01

1 40E+02

No

No

Yes

No

No

No

No

No

No

No

No

No

No

No

No

No

</=Screenmg Level

</=Screening Leval

</=BKG

</=Screening Level

</=Screemng Level

</=Screening Level

</=Screening Level

</=Screenlng Level
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TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 2 of 204

Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-she
Background
Locatlcn(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

O-AA-O-1-116

VOCs

Chlorobenzene 108-90-7 ug/L 1 1 1 100 9 OOE+02 | No 1 52E+03 | OS - UAA-2/OS-2-120 No 1 OOE+02 Yes No </=BKG

SVOCs

1 ,2-DlchloroDenzene

1 ,4 -Dtchlorobenzene

2.4-Dlchlorophenol

2,4-Dimethylphenol

2-Chlorophenol

4-Chloroanillne

Naphthalene

95-50-1

106-46-7

120-83-2

105-67-9

95-57-8

106-47-8

91-20-3

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

2 30E+00

6 60E+01

3 50E+00

2 10E+00

1 70E+01

2 80E+00

8 OOE+00

No

No

No

No

No

No

No

2 80E+01

1 72E+03

2 40E+01

2 40E+01

1 92E+01

5 60E+00

NA

OS-UAA-2/5S-2-120

OS - UAA-2/3S-2-120

OS-UAA-2/DS-2-120

OS - UAA-2/OS-2-120

OS - UAA-2/3S-2-120

OS - UAA-2/OS-2-120

OS UAA-2/OS-2-120

No

No

No

No

No

No

-

6 OOE+02

7 50E+01

2 10E+01

1 40E+02

3 50E+01

280E+01

1 40E+02

No

No

No

No

No

No

No

No

No

No

No

No

No

No

<i=Screenlng Level

<i=Screenlng Level

</=Screenlng Level

<(=Screening Level

</=Screenlng Level

</=Screening Level

</=Screening Level
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TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 3 of 204

Constituent

O - AA-O-1-120

VOCs

1,1 -Dichloroethylene

Chlorobenzene

Methane

Toluene

Vinyl chloride

SVOCs

1,2-Dichlorobenzene

1 ,4-Dlchlorobenzene

2.4-Dichlorophenol

2-Chlorophenol

Naphthalene

Pesticide

alpha-BHC

PCBs

Total PCBs

Metals

Barium

Calcium

Chromium

Iron

Magnesium

Manganese

Nickel

Potassium

Sodium

Zinc

CAS

75-35-4

108-90-7

74-82-8

108-88-3

75-01-4

95-50-1

106^6-7

120-83-2

95-57-8

91-20-3

319-84-6

1336-36-3

7440-39-3

7440-70-2

7440-47-3

7439-89-6

74S9-9&4

7439-96-5

7440-02-0

7440-09-7

7440-23-5

7440-66-6

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

1 10E+00

4 OOE+02

1 70E+01

1 OOE+00

2 20E+00

1 20E+00

2 10E+01

1 20E+00

650E+00

3 OOE+00

650E-02

9 OOE-02

1 20E+02

3 10E+05

6 10E+00

4 80E+04

790E+04

220E+03

730E+00

1 80E+04

6 30E+04

1 90E+01

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

Yes

Yes

No

No

Yes

Yes

No

Background
Concentration

(d)

NA

1 52E+03

NA

NA

NA

2 80E+01

1 72E+03

2 40E+01

1 92E+01

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Off-she
Background
Locatlc n(e)

OS • UAA-2/DS-2-120

OS-UAA-2/3S-2-120

OS - UAA-2/DS-2-120

OS - UAA-2/DS-2-120

OS - UAA-2OS-2-120

OS - UAA-2OS-2-120

OS - UAA-2/DS-2-120

OS - UAA-2/DS 2-120

OS-UAA-2OS-2-120

OS - UAA-2/DS-2-120

OS - UAA-2/OS-2-120

OS - UAA-2/OS-2-120

OS - UAA-2/DS-2-120

OS - UAA-7/DS-2-120

OS - UAA-2/DS-2-120

OS - UAA-2/OS-2-120

OS - UAA-2/OS-2-120

OS-UAA-2/OS-2-120

OS - UAA-2/DS-2-120

OS - UAA-2/OS-2-120

OS - UAA-2/OS-2-120

OS-UAA-2OS-2-120

Is Detected
Concentration
> Background?

-

No

-

-

-

No

No

No

No

--

-

--

-

-

-

-

-

-

Ground
water

Screening
Level (f)

7 OOE+00

1 OOE+02

NA

1 OOE+03

2 OOE+00

6 OOE+02

7 50E+01

2 10E+01

3 50E+01

1 40E+02

1 10E 01

5 OOE-01

2 OOE+03

NA

1 OOE+02

5 OOE+03

NA

1 50E+02

1 OOE+02

NA

NA

5 OOE+03

Is Detected
Concentration
> Screening

Value?

No

Yes

-

No

Yes

No

No

No

No

No

No

No

No

No

Yes

-

Yes

No

No

COPC?

(g)

No

No

No

No

Yes

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

No

Reason

</=Screemng Level

</=BKG

Mo Dose-Response Value

</=Screening Level

>Screening Level

</=Screenmg Level

</=Screemng Level

</=Screening Level

</=Screening Level

</=Screening Level

</=Screenmg Level

</=Screemng Level

</=Screenlng Level

EN

</=Screening Level

EN

EN

>Screenmg Level

</=Screening Level

EN

EN

</=Screening Level
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TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 4 of 204

Constituent CAS Units
FOD
(a)

%FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-silt
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

O-AA-0-1-26

VOCs

1,1-Dlchloroethana

1,2-Dlchloroethena (total)

Benzene

Chlorobenzene

Vinyl chlonde

75-34-3

540-59-0

71-43-2

108-90-7

75-01-4

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 - 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

2 60E+00

5 70E+00

1 30E-01

5 40E+00

760E-01

No

No

No

No

No

NA

NA

NA

NA

NA

OS - UAA-2/OS-2-30

OS - UAA-2/OS-2-30

OS - UAA-2/OS-2-30

OS - UAA-2/OS-2-30

OS - UAA-2/OS-2-30

-

-

-

-

7 OOE+02

7 OOE+01

5 OOE+00

1 OOE+02

2 OOE+00

No

No

No

No

No

No

No

No

No

No

</=Screenlng Level

</=Screenmg Level

</=Screenmg Level

</=Screenlng Level

</=Screenlng Level
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Page 5 of 204

Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-slle
Backgrcund
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

O-AAO-1-38

VOCs

1,1-Dichloroethane

1,2-Dichloroethene (total)

Chlorobenzene

Vinyl chloride

75-34-3

540-59-0

108-90-7

75-01-4

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

2 20E+00

6 20E-01

3 20E+01

4 70E-01

No

No

No

No

4 80E+01

1 62E+02

NA

4 20E+00

OS - UAA-2/OS-2^0

OS - UAA-2/OS-2^0

OS - UAA-2/OS-2-40

OS - UAA 2/OS 2-40

No

No

--

No

7 OOE+02

7 OOE+01

1 OOE+02

2 OOE+00

No

No

No

No

No

No

No

No

</=Screening Level

</=Screenmg Level

</=Screenmg Level

'/^Screening Level

SVOCs

1,2-Dfchlorobenzene

1,4 Dichlorobenzene

95-50-1

106-46-7

ug/L

ug/L

1 1 1

1 1 1

100

100

7 40E+00

3 50E+00

No

No

NA

NA

OS - UAA-2/OS-2-40

OS - UAA-2/DS-2-40

-

-

6 OOE+02

7 50E+01

No

No

No

No

</=Screening Level

</=Screenmg Level
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Constituent CAS Units
FOD
(a)

%FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locaticn(a)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

O-AA-O-1-48

VOCs

1,1-Dichloroethane

1,2-Dichloroethene (total)

Chlorobenzene

Vinyl chloride

75-34-3

540-59-0

108-90-7

75-OM

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

2 45E+00

5 45E-01

6 90E+00

1 50E+00

No

No

No

No

4 60E+02

1 86E+03

1 04E+02

5 80E+01

OS - UAA-2/OS-2-50

OS - UAA 2/OS-2-50

OS - UAA-2 OS-2-50

OS - UAA-2 OS-2 50

No

No

No

No

7 OOE+02

7 OOE+01

1 OOE+02

2 OOE+00

No

No

No

No

No

No

No

No

</=Screemng Level

</=Screenmg Level

</=Screening Level

</=Screening Level

SVOCs

1 ,2-Dichlorobenzene

1 ,4-Dtehlorobenzene

95-50-1

106-46-7

ug/L

ug/L

1 1 1

1 1 1

100

100

2 05E+00

1 30E+00

No

No

NA

NA

OS - UAA-2/OS-2-50

OS - UAA-2/OS-2-50

-

-

6 OOE+02

7 50E+01

No

No

No

No

</=Screenmg Level

</=Screenmg Level
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SAUGET AREA 2 RI/FS
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ENSR INTERNATIONAL

Page 7 of 204

Constituent

O - AA-O-1-56

VOCs

1,1-Dichloroethane

1,2-Dichloroethene (total)

Chlorobenzene

Methane

Vinyl chloride

SVOCs

Benzo(g,h,l)perylene

Dibenzo(a,h)anthracene

lndeno(1 ,2,3-cd)pyrene

Pesticide

alpha-BHC

Herbicide

2,4,5-T

Metals

Aluminum

Arsenic

Barium

Calcium

Chromium

Cobalt

Iron

Iron, Ferrous (2+)

Magnesium

Manganese

Nickel

Potassium

Selenium

CAS

75-34-3

540-59-0

108-90-7

74-82-8

75-01-4

191-24-2

53-70-3

193-39-5

319-84-6

93-76-5

7429-90-5

7440-38-2

7440-39-3

7440-70-2

7440-47-3

7440-48-4

7439-89-6

C-FE+2

7439-95-4

7439-96-5

7440-02-0

7440-09-7

7782-49-2

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

2 80E+00

2 OOE+00

5 60E+00

250E+01

2 50E+00

1 60E+00

1 30E+00

1 80E+00

1 90E-02

1 80E-01

1 40E+03

5 70E+01

3 10E+02

2 90E+05

1 OOE+01

7 80E+00

5 30E+04

1 40E+04

5 OOE+04

5 40E+03

1 40E+01

9 OOE+03

4 60E+00

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

Yes

Yes

Yes

No

No

Yes

No

Background
Concentration

(d)

4 60E+02

1 78E+03

1 58E+02

1 96E+03

6 40E+01

NA

NA

NA

NA

NA

NA

1 18E+01

7 OOE+02

4 60E+05

NA

NA

6 OOE+04

6 80E+03

1 10E+05

4 40E+03

NA

2 OOE+04

NA

Off-si e
Background
Locatlcn(e)

OS - UAA-2, OS-2-60

OS - UAA-2/OS-2-60

OS - UAA-2/OS-2-60

OS - UAA-2/OS-2-60

OS - UAA-2/OS-2-60

OS - UAA-2/OS-2 60

OS - UAA-2iOS-2-60

OS - UAA-2/OS-2 60

OS - UAA-2, OS-2-60

OS - UAA-2, OS-2-60

OS - UAA-2,OS-2-60

OS - UAA-2.OS-2-60

OS - UAA-2/OS-2-60

OS UAA-2iOS-2-60

OS - UAA-2iOS 2-60

OS - UAA 2/OS 2 60

OS - UAA-2/OS 2 60

OS - UAA-2/OS-2 60

OS - UAA-2/OS 2-60

OS - UAA-2/OS-2-60

OS - UAA 2/OS 2 60

OS - UAA-2/OS-2-60

OS UAA 2/OS 2-60

Is Detected
Concentration
> Background?

No

No

No

No

No

-

--

-

-

-

-

Yes

No

No

-

-

No

Yes

No

Yes

-

No

Ground
water

Screening
Level (f)

7 OOE+02

7 OOE+01

1 OOE+02

NA

2 OOE+00

2 10E+02

3 OOE-01

4 30E 01

1 10E01

3 60E+02

3 60E+04

5 OOE+01

2 OOE+03

NA

1 OOE+02

1 OOE+03

5 OOE+03

5 OOE+03

NA

1 50E+02

1 OOE+02

NA

5 OOE+01

Is Detected
Concentration
> Screening

Value?

No

No

No

-

Yes

No

Yes

Yes

No

No

No

Yes

No

-

No

No

Yes

Yes

Yes

No

--

No

COPC?
(g)

No

No

No

No

No

No

Yes

Yes

No

No

No

Yes

No

No

No

No

No

No

No

Yes

No

No

No

Reason

</=Screenlng Level

</=Screenmg Level

</=Screenmg Level

</=BKG

</=BKG

</=Screenmg Level

>Screenmg Level

>Screening Level

</=Screening Level

</=Screemng Level

</=Screenmg Level

>Screenlng Level

</=Screenmg Level

EN

</=Screenlng Level

</=Screening Level

EN

EN

EN

>Screenmg Level

</=Screemng Level

EN

</=Screonlng Level
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SAUGET AREA 2 RI/FS
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Page 8 of 204

Constituent

Sodium

Vanadium

Zinc

CAS

7440-23-5

7440-62-2

7440-66-6

Unit*

ug/L

ug/L

ug/L

(a)

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

Detected
Concentration

(c)

760E+04

4 1 OE+00

2 50E+01

Essential
Nutrient?

Yes

No

No

Background
Concentration

(d)

2 OOE+05

NA

2 80E+01

Off-slle
Background
Locatlon(e)

OS - UAA-2/DS-2-60

OS - UAA-2/ DS-2-60

OS - UAA-2/OS-2-60

Is Detected
Concentration
> Background?

No

-

No

Ground
water

Screening
Level (f)

NA

4 90E+01

5 OOE+03

Is Detected
Concentration
> Screening

Value?

-

No

No

COPC?
(g)
No

No

No

Reason

EN

</=Screenlng Level

</=Screenmg Level

August 31 2003
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DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS
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ENSR INTERNATIONAL

Page 9 of 204

Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-sKe
Background
Locatlcn(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

0 - AA-O-1-66

VOCs

1 ,1 -Dlchloroetftane

Chlorobenzene

Chloromethane

Vinyl chloride

75-34-3

108-90-7

74-87-3

75 OM

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

1 20E+00

7 80E+00

4 50E 01

2 OOE+00

No

No

No

No

6 OOE+02

1 62E+02

NA

9 20E+01

OS - UAA-2/OS-2-70

OS - UAA-2/OS-2-70

OS - UAA-2/OS-2-70

OS - UAA-2/OS-2-70

No

No

--

No

7 OOE+02

1 OOE+02

1 50E+00

2 OOE+00

No

No

No

No

No

No

No

No

</=Screenmg Level

</=Screenmg Level

</=Screemng Level

</=Screenmg Level

SVOCs

1 ,2-Dfchlorobenzene 95-50-1 ug/L 1 1 1 100 1 20E+00 No NA OS - UAA-2/OS-2-70 - 6 OOE+02 I No No </=Screenmg Level
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DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS
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Constituent CAS Unit*
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Backgrcund
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

O - AA-O-1-76

VOC»

1,1-Dichloroethane

1,2-Dlchloroethene (total)

Chlorobenzene

Dichtoromelhane

Toluene

Vinyl chloride

75-34-3

540-59-0

108-90-7

75-09-2

108-88-3

7501-4

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100
100

100

100

100

100

1 OOE+00

7 70E-01

1 80E+02

7 20E-01

5 20E-01

5 40E+00

No

No

No

No

No

No

6 60E+02

3 60E+03

1 24E+02

NA

NA

1 04E+02

OS - UAA-2/OS-2-80

OS - UAA-2/OS 2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

No

No

Yes

-

-

No

7 OOE+02

7 OOE+01

1 OOE+02

5 OOE+00

1 OOE+03

2 OOE+00

No

No

Yes

No

No

Yes

No

No

Yes

No

No

No

</=Screenmg Level

</=Screening Level

>Screening Level

</=Screenmg Level

</=Screenlng Level

</=BKG

SVOCs

1 2-Dtehtorobenzene

1 ,4-Dlchlorobenzene

2-Chlorophenol

Naphthalene

95-50-1

106-46-7

95-57-8

91-20-3

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

1 60E+00

1 40E+00

4 80E+00

2 10E+00

No

No

No

No

NA

NA

NA

NA

OS - UAA-2/OS-2 80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2OS 2-80

-

-

-

6 OOE+02

7 50E+01

3 50E+01

1 40E+02

No

No

No

No

No

No

No

No

</=Screenlng Level

</=Screenmg Level

</=Screenlng Level

</*Screenmg Level
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

O-AA-0-1-86

VOCs

Chlorobenzene

Vinyl chloride

108-90-7

75-01-4

ug/L

ug/L

1 1 1

1 1 1

100

100

6 20E+02

3 80E+00

No

No

3 60E+03

2 OOE+01

OS - UAA-2/OS-2-90

OS - UAA-2/OS-2-90

No

No

1 OOE+02

2 OOE+00

Yes

Yes

No

No

</=BKG

</=BKG

SVOCs

1 2-Dlchlorobenzene

1 ,4-Dichlorobenzene

2-Chlorophenol

4-Chloroaniline

Naphthalene

95-50-1

106-46-7

95-57-8

106-47-8

91-20-3

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1
1 1 1
1 1 1

1 1 1
1 1 1

100

100

100

100

100

1 10E+00

3 70E+00

1 10E+01

1 10E+00

5 70E+00

No

No

No

No

No

1 46E+01

4 80E+02

4 80E+01

1 72E+01

NA

OS - UAA-2/OS-2-90

OS - UAA-2/OS-2-90

OS - UAA-2/OS-2-90

OS - UAA-2/OS-2-90

OS - UAA-2/OS-2-90

No

No

No

No

-

6 OOE+02

7 50E+01

3 50E+01

280E+01

1 40E+02

No

No

No

No

No

No

No

No

No

No

</=Screenlng Level

</=Screening Level

</=Screenlng Level

</=Screening Level

</=Screening Level

August 31 2003

Revision 0



TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT
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Constituent

O - AA-O-1-96

VOCs

Chlorobenzene

Methane

SVOCs

1,2-Dichlorobenzene

1.4-Dlchlorobenzene

2-Chlorophenol

4-Chloroaniline

Naphthalene

Metals

Aluminum

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Sodium

Vanadium

CAS

108-90-7

74-82-8

95-501

106-46-7

95-57-8

106-47-8

91-20-3

7429-90-5

7440-38-2

7440-39-3

7440-41-7

7440-43-9

7440-70-2

7440-47-3

7440-48-4

7440-50-8

7439-89-6

7439-92-1

7439-95-4

7439-96-5

7439-97-6

7440-02-0

7440-09-7

7440-23-5

7440-62-2

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

1 50E+03

6 OOE+01

3 OOE+00

5 10E+01

1 80E+01

3 40E+00

8 70E+00

2 30E+04

1 40E+01

7 20E+02

9 50E-01

9 20E-01

2 40E+05

3 40E+02

1 50E+01

7 10E+01

7 80E+04

2 OOE+01

7 30E+04

1 60E+03

8 OOE-02

7 OOE+01

2 80E+04

7 70E+04

4 OOE+01

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

Yes

No
Yes

No

No
No

Yes

Yes

No

Background
Concentration

(d)

5 20E+03

1 06E+02

1 96E+01

7 40E+02

3 60E+01

6 20E+00

NA

1 04E+03

NA

2 40E+02

NA

NA

5 20E+05

3 OOE+01

NA

1 18E+01

5 60E+04

NA

7 20E+04

3 20E+03

NA

NA

2 OOE+04

6 60E+04

3 20E+00

Off-sire
Background
Locatlcn(e)

OS - UAA-2/OS 2-100

OS - UAA-2/OS-2-100

OS - UAA-2/OS-2 100

OS - UAA-2/OS-2-100

OS - UAA-2/OS-2 100

OS - UAA-2/OS-2-100

OS - UAA-2/OS-2-100

OS - UAA-2/OS-2-100

OS - UAA-2/OS-2-100

OS - UAA-2/OS-2-100

OS - UAA-2/OS-2-100

OS - UAA-2/OS-2-100

OS - UAA-2/OS-2-100

OS - UAA-2/OS-2-100

OS - UAA-2/QS-2-100

OS - UAA-2/OS-2-100

OS - UAA-2/OS-2-100

OS - UAA-2/OS-2-100

OS - UAA-2/OS-2-100

OS - UAA-2/OS-2-100

OS - UAA-2/OS-2-100

OS UAA-2/OS 2-100

OS - UAA-2/OS-2-100

OS - UAA-2/OS-2-100

OS - UAA-2/OS-2-100

Is Detected
Concentration
> Background?

No

No

No

No

No

No

-

Yes

--

Yes

--

-

No

Yes

-
Yes

Yes

-

Yes

No

-

-

Yes

Yes

Yes

Ground
water

Screening
Level (f)

1 OOE+02

NA

6 OOE+02

7 50E+01

3 50E+01

2 80E+01

1 40E+02

3 60E+04

5 OOE+01

2 OOE+03

4 OOE+00

5 OOE+00

NA

1 OOE+02

1 OOE+03

6 50E+02

5 OOE+03

7 50E+00

NA

1 50E+02

2 OOE+00

1 OOE+02

NA

NA

4 90E+01

Is Detected
Concentration
> Screening

Value?

Yes

-

No

No

No

No

No

No

No

No

No

No

-

Yes

No
No

Yes
Yes

-
Yes

No
No

--
--

No

COPC?
(g)

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

Yes

No

No

No

No

No

No

No

Reason

</=BKG

</=BKG

</=Screenmg Level

</=Screenmg Level

</=Screenlng Level

</=Screenmg Level

<7=Screemng Level

</=Screening Level

</=Screenmg Level

</=Screening Level

</=Screenmg Level

</=Screenmg Level

EN

>Screening Level

</=Screening Level

</=Screening Level

EN

>Screenlng Level

EN

</=BKG

</=Screening Level

</=Screenlng Level

EN

EN

</=Screening Level
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DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 13 of 204

Constituent

Zinc

CAS

7440-66-6

Units

ug/L

FOD
(a)

1 1 1

% FOD
(b)

100

Detected
Concentration

(c)

1 10E+02

Essential
Nutrient?

No

Background
Concentration

(d)

1 08E+02

Off-slle
Backgrcund
Locatlon(e)

OS-UAA-2/OS-2-100

Is Detected
Concentration
> Background?

Yes

Ground
water

Screening
Level (0

5 OOE+03

Is Detected
Concentration
> Screening

Value?

No

COPC?
(g)

No

Reason

</=Screemng Level

August 31 2003

Revision 0



TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 14 of 204

Constituent CAS Units
FOD
(a)

%FOD

(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-slie
Backgrc und
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

O-AA-0-2

SVOC*

4-Nllrophenol (100-02-7 ug/L | 1 1 . 1 100 1.50E+00 \ No NA | I NA I - [ No Screening Level NA

August 31, 2003

Revision 0



TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 15 of 204

Constituent CAS Units
FOD
(a)

V. FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-slle
Backgrcund
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration

> Screening
Value?

COPC?
(g) Reason

0 - AA-O-2-103

VOCs

Chlorobenzene

Vinyl chloride

108-90-7

75-01-4

ug/L

ug/L

1 1 1

1 1 1

100

100

4 60E+02

2 90E+00

No

No

5 20E+03

1 44E+01

OS - UAA-2/OS-2-100

OS - UAA-2/OS-2-100

No

No

1 OOE+02

2 OOE+00

Yes

Yes

No

No

</=BKG

</=BKG

SVOCs

1,2-Dlchtorobenzene

1,4-Otehlorobenzene

2-Chlorophenol

95-50-1

106-46-7

95-57-8

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

100

100

100

1 20E+00

8 10E+00

7 50E+00

No

No

No

1 96E+01

7 40E+02

3 60E+01

OS - UAA-2/OS-2-100

OS - UAA-2/OS-2-100

OS - UAA-2/OS-2-100

No

No

No

6 OOE+02

7 50E+01

3 50E+01

No

No

No

No

No

No

</=Screenmg Level

</=Screenmg Level

</=Screenlng Level
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TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK -

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 16 of 204

Constituent

O-AA-O-2-113

VOCs

Benzene

Chlorobenzene

Chloromethane

SVOCs

1 ,2-Dichlorobenzene

1 ,4-Dlchlorobenzene

2,4-Dichlorophenol

2-Chlorophenol

4-CWoroanilme

CAS

71-43-2

108-90-7

74-87-3

95-50-1

106 46-7

120-83-2

95-57-8

106-47-8

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

4 50E+00

1 OOE+03

3 80E+00

2 90E+00

5 10E+01

1 70E+00

1 40E+01

1 40E+00

Essential
Nutrient?

No

No

No

No

No

No

No

No

Background
Concentration

(d)

340E+01

500E+03

1 86E+01

3 20E+01

2 40E+03

3 20E+01

6 40E+01

1 94E+01

Off-site
Background
Locatlon(e)

OS-UAA-2/OS-2-110

OS-UAA-2/OS-2-110

OS - UAA-2/OS 2-1 10

OS-UAA-2/OS-2-110

OS-UAA-2/OS-2-110

OS-UAA-2/OS-2-110

OS - UAA-2/OS 2-1 10

OS-UAA-2/OS-2-110

Is Detected
Concentration
> Background?

No

No

No

No

No

No

No

No

Ground
water

Screening
Level (f)

5 OOE+00

1 OOE+02

1 50E+00

6 OOE+02

7 50E+01

2 10E+01

3 50E+01

2 80E+01

Is Detected
Concentration
> Screening

Value?

No

Yes

Yes

No

No

No

No

No

COPC?

(g)

No

No

No

No

No

No

No

No

Reason

</=Screenlng Level

</=BKG

</=BKG

</=Screening Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level
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TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 17 of 204

Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Location(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

0 - AA-O-2-121

VOCs

Carbon Disulfide

Chlorobenzene

Vinyl chloride

75-15-0

108-90-7

75-01-4

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

100

100

100

1 aoE+oo
5 60E+02

3 50E+00

No

No

No

NA

1 52E+03

NA

OS-UAA-2/OS-2-120

OS-UAA-2/OS-2-120

OS - UAA-2/OS-2-120

-

No

-

7 OOE+02

1 OOE+02

2 OOE+00

No n

Yes

Yes

No

No

Yes

</=Screening Level

</=BKG

>Screenmg Level

SVOCs

1 ,2-Dlchlorobenzene

1 ,4-D!chlorobenzene

2-Chlorophenol

95-50-1

106-46-7

95-57-8

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

100

100

100

1 50E+00

8 20E+00

8 10E+00

No

No

No

280E+01

1 72E+03

1 92E+01

OS - UAA-2/OS-2-120

OS - UAA-2/OS-2-120

OS - UAA-2/OS 2-120

No

No

No

6 OOE+02

7 50E+01

3 50E+01

No

No

No

No

No

No

</=Screemng Level

</=Screenmg Level

</=Screenmg Level
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TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 18 of 204

Constituent

O • AA-O-2-124

VOCs

1,1-Dichloroethane

Benzene

Chlorobenzene

Chloromelhane

Methane

Toluene

Trichtoroethylene

Vinyl chloride

Pesticide

alpha-BHC

Herbicide

2,4,5-TP (Silvex)

PCBs

Total PCBs

Metals

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

CAS

75-34-3

71-43-2

108-90-7

74-87-3

74-82-8

108-88-3

79-01-6

75-01-4

319-84-6

93-72-1

1336-36-3

7429-90-5

7440-36-0

7440-38-2

7440-39-3

7440-41-7

7440-43-9

7440-70-2

7440-47-3

7440-48-4

7440-50-8

7439-89-6

7439-92-1

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1:1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

6 40E-01

3 30E-01

7 OOE+01

630E-01

5 OOE+01

5 80E-01

1 50E+00

1 90E+00

4 20E-02

2 30E-01

8 OOE-02

4 70E+04

5 50E+00

8 70E+01

1 80E+03

250E+00

2 80E+00

3 40E+05

5 30E+02

5 20E+01

1 30E+02

2 OOE+05

6 30E+01

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

Yes

No

Background
Concentration

(d)

3 20E+01

4 80E+01

4 OOE+03

1 94E+01

2 OOE+02

NA

NA

1 30E+01

NA

NA

NA

NA

NA

NA

1 96E+02

NA

NA

6 80E+05

NA

NA

NA

740E+04

NA

Off-site
Background
Locatlon(e)

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS-UAA-2/OS-2-124

OS-UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS-UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS-UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS-UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS-UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS • UAA-2/OS-2-124

OS-UAA-2/OS-2-124

Is Detected
Concentration
> Background?

No

No

No

No

No

-

No

__

-

-

--

-

Yes

--
-
No

-

-

--

Yes

-

Ground
water

Screening
Level (0

7 OOE+02

5 OOE+00

1 OOE+02

1 50E+00

NA

1 OOE+03

5 OOE+00

2 OOE+00

1 1 0E-01

5 OOE+01

5 OOE 01

3 60E+04

6 OOE+00

5 OOE+01

2 OOE+03

4 OOE+00

5 OOE+00

NA

1 OOE+02

1 OOE+03

6 50E+02

5 OOE+03

750E+00

Is Detected
Concentration
> Screening

Value?

No

No

No

No

No

No

No

No

No

No

Yes

No

Yes

No

No

No

Yes

No

No 1

Yes ^

Yes

COPC?
(g)

No

No

No

No

No

No

No

No

No

No

No

~Yes '

No

Yes

No

No

No

No

Yes

No

No

No

Yes

Reason

<:/=Screenlng Level

*/=Screenmg Level

</=Screenmg Level

<;/=Screening Level

</=BKG

*/=Screening Level

</=Screemng Level

</=Screenmg Level

</=Screening Level

</=Screenmg Level

</=Screenlng Level

^Screening Level

</=Screenmg Level

>Screemng Level

</=Screenlng Level

</=Screenlng Level

</=Screenlng Level

EN

>Screening Level

</=Screenlng Level

</=Screenmg Level

EN

>Screening Level
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TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET. ILLINOIS

ENSR INTERNATIONAL

Page 19 of 204

Constituent

Magnesium

Manganese

Mercury

Nickel

Potassium

Sodium

Vanadium

Zinc

CAS

7439-95-4

7439-96-5

7439-97-6

7440-02-0

7440-09-7

7440-23-5

7440-62-2

7440-66-6

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

8 20E+04

6 70E+03

9 80E-02

1 90E+02

3 OOE+04

8 30E+04

1 40E+02

3 50E+02

Essential
Nutrient?

Yes

No

No

No

Yes

Yes

No

No

Background
Concentration

(d)

1 OOE+05

3 20E+03

NA

NA

2 20E+04

7 40E+04

2 40E+00

840E+01

Off-site
Backgrcund
Locatlon(e)

OS - UAA-2/OS-2-124

OS-UAA-2/OS-2-124

OS-UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS-UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

Is Detected
Concentration
> Background?

No

Yes

-

-

Yes

Yes

Yes

Yes

Ground
water

Screening
Level (f)

NA

1 50E+02

2 OOE+00

1 OOE+02

NA

NA

4 90E+01

5 OOE+03

Is Detected
Concentration
> Screening

Value?

-

Yes

No

Yes

-

-

Yes

No

COPC?
(g)

No

Yes

No

Yes

No

No

Yes

No

Reason

EN

^-Screening Level

</=Screenmg Level

>Screenmg Level

EN

EN

>Screenmg Level

</=Screenmg Level

August 31 2003

Revision 0



TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 20 of 204

Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(0

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(a)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

\s Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

O - AA-O-2-33

VOCs

1,1-Dichloroethane

Chloromethane

Toluene

Xylenes, Total

75-34-3

74-87-3

108-88-3

1330-20-7

ug/L

ug/L

ug/L

ug/L

1 1 - 1

1 1 1

1 1 1

1 1 1

100

100

100

100

990E-01

3 10E-01

310E01

4 60E-01

No

No

No

No

NA

NA

NA

NA

OS - UAA-2/OS-2-30

OS - UAA-2/ DS-2-30

OS • UAA-2/3S-2-30

OS - UAA-2/OS-2-30

-

--

-

-

7 OOE+02

1 50E+00

1 OOE+03

1 OOE+04

No

No

No

No

No

No

No

No

</=Screening Level

</=Screening Level

</=Screenmg Level

</=Screening Level
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DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
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Constituent

O - AAO-2-53

VOCs

1,1-Dichloroethane

Chlorobenzene

Methane

Vinyl chloride

SVOCs

1 ,2-Dichlorobenzene

Pesticide

alpha-BHC

delta-BHC

Dieldrin

Endosulfan II

gamma-Chlordane

Heptachlor

Herbicide

2,4, 5-T

2,4,5-TP (Silvex)

2,4-DB

Metals

Aluminum

Arsenic

Barium

Calcium

Chromium

Iron

Iron, Ferrous (2+)

Magnesium

Manganese

CAS

75-34-3

108-90-7

74-82-8

75-01-4

95-50-1

319-84-6

319-86-8

60-57-1

33213-65-9

5103-74-2

76-44-8

93-76-5

93-72-1

94-82-6

7429-90-5

7440-38-2

7440-39-3

7440-70-2

7440-47-3

7439^9-6

C-FE+2

7439-9M

7439-96-5

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1
1 1 1

1 1 1
1 1 1

1 1 1

1 1 1

1 1 1
1 1 1
1 1 1
1 1 1

1 1 1

1 1 1
1 1 1
1 1 1

1 1 1
1 1 1

1 1 1
1 1 1
1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

1 OOE+00

1 60E+01

1 55E+01

4 85E-01

2 35E+00

805E-02

3 80E-02

1 90E-02

1 30E-02

7 50E-03

1 90E-02

1 35E+00

640E-02

2 20E-01

245E+02

3 OOE+01

3 10E+02

2 80E+05

3 70E+00

4 10E+04

5 95E+03

490E+04

5 10E+03

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

Yes

Yes

Yes

No

Background
Concentration

(d)

4 60E+02

1 04E+02

NA

5 80E+01

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Off-sile
Background
Locatlon(e)

OS - UAA-2/OS-2-50

OS - UAA-2/OS-2-50

OS - UAA-2/OS-2-50

OS - UAA-2/OS-2-50

OS - UAA-2/OS-2-50

OS - UAA-2/OS-2-50

OS - UAA-2/OS-2-50

OS - UAA-2/OS-2-50

OS - UAA-2/OS-2-50

OS - UAA-2/OS-2-50

OS - UAA-2/OS-2-50

OS - UAA-2/OS-2-50

OS - UAA-2/OS-2-50

OS - UAA-2/3S-2-50

OS - UAA-2/OS-2-50

OS - UAA-2/OS-2-50

OS - UAA-2/OS-2-50

OS - UAA-2/OS-2-50

OS - UAA-2/OS-2-50

OS - UAA-2/OS-2-50

OS - UAA-2/OS-2-50

OS - UAA-2/3S-2-50

OS - UAA-2/OS-2-50

Is Detected
Concentration
> Background?

No

No

--

No

-

--

-

-

-

--

--

-

--

--

-

--

-

--

--

Ground
water

Screening
Level (f)

7 OOE+02

1 OOE+02

NA

2 OOE+00

6 OOE+02

1 10E-01

2 OOE-01

9 OOE+00

4 20E+01

2 OOE+00

4 OOE-01

3 60E+02

5 OOE+01

2 90E+02

3 60E+04

5 OOE+01

2 OOE+03

NA

1 OOE+02

5 OOE+03

5 OOE+03

NA

1 50E+02

Is Detected
Concentration
> Screening

Value?

No

No

-

No

No

No

No

No

No

No

No

No

No

No

No

No

No

-

No

Yes

Yes

-

Yes

COPC?
(g)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

Reason

</=Screening Level

</=Screening Level

No Dose-Response Value

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

</=Screening Level

</=Screenmg Level

</=Screenmg Level

</=Screening Level

</=Screenmg Level

</=Screening Level

</=Screenlng Level

</=Screenmg Level

</=Screemng Level

</=Screenlng Level

</=Screening Level

EN

</=Screemng Level

EN

EN

EN

>Screenmg Level
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Constituent

Nickel

Potassium

Sodium

Zinc

CAS

7440-02-0

7440-09-7

7440-23-5

7440-66-6

Units

ug/L

ug/L

ug/L

ug/L

(a)

1 1 - 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

Detected
Concentration

(c)

5 90E+00

1 60E+04

7 45E+04

820E+00

Essential
Nutrient?

No

Yes

Yes

No

Background
Concentration

(d)

NA

NA

NA

NA

Off-slle
Background
Locatlon(e)

OS - UAA-2/ DS-2-50

OS - UAA-2/ 3S-2-50

OS - UAA-2/DS-2-50

OS - UAA-2/DS-2-50

1* Detected
Concentration
> Background?

-

-

•-

-

Ground
water

Screening
Level (f)

1 OOE+02

NA

NA

5 OOE+03

Is Detected
Concantratlon
> Screening

Value?

No

-

-

No

COPC?
(g)
No

No

No

No

Reason

</=Screenmg Level

EN

EN

</=Screening Level
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

O • AA-O-2-63

VOCs

1,1-Dlchloroethane

2-Butanone (MEK)

Carbon Disulfide

Chlorobenzene

Chloromethane

Vinyl chloride

75-34-3

78-93-3

75-15-0

108-90-7

74-87-3

75-01-4

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

6 40E-01

2 OOE+01

3 70E-01

1 40E+01

4 40E-01

8 40E-01

No

No

No

No

No

No

4 60E+02

NA

NA

1 58E+02

NA

640E+01

OS - UAA-2/ 3S-2 60

OS - UAA-2/3S-2-60

OS - UAA-2/3S-2-60

OS - UAA-2/ 3S-2-60

OS - UAA-2/ DS-2-60

OS - UAA-2/3S-2-60

No

-

No

-•

No

7 OOE+02

1 90E+03

7 OOE+02

1 OOE+02

1 50E+00

2 OOE+00

No

No

No

No

No

No

No

No

No

No

No

No

</=Screenmg Level

</=Screenlng Level

</=Screenmg Level

</=Screenlng Level

</=Screenmg Level

</=Screenmg Level
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-sile
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

O - AA-O-2-73

VOC*

1,1-Dichloroethane

Chlorobenzene

Chloromethane

Vinyl chloride

75-34-3

108-90-7

74-87-3

7501-4

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

7 70E-01

3 20E+01

4 1 0E-01

1 80E+00

No

No

No

No

6 OOE+02

1 62E+02

NA

9 20E+01

OS - UAA-2/OS-2-70

OS - UAA-2/OS-2-70

OS - UAA-2/OS-2-70

OS - UAA-2/OS-2-70

No

No

-

No

7 OOE+02

1 OOE+02

1 50E+00

2 OOE+00

No

No

No

No

No

No

No

No

</=Screenmg Level

</=Screenmg Level

</=Screening Level

</=Screenmg Level
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)
Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

O - AA-O-2-83

VOCs

1 ,2-Dichloroethene (total)

Chlorobenzene

Vinyl chloride

540-59-0

108-90-7

75-01-4

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

100

100

100

1 OOE+00

3 80E+02

4 90E+00

No

No

No

3 60E+03

1 24E+02

1 04E+02

OS - UAA-2/3S-2-80

OS - UAA-2/3S-2-80

OS - UAA-2/3S-2-80

No

Yes

No

7 OOE+01

1 OOE+02

2 OOE+00

No

Yes

Yes

No

Yes

No

</=Screenmg Level

>Screenmg Level

</=BKG

SVOCs

1 ,2-Dlchlorobenzene

1,4-Dlchlorobenzene

2-Chlorophenol

4-Chloroanlline

Naphthalene

95-50-1

106-46-7

95-57-8

106-47-8

91-20-3

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 - 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

1 80E+00

2 30E+00

7 60E+00

1 30E+00

4 60E+00

No

No

No

No

No

NA

NA

NA

1 20E+01

NA

OS - UAA-2/3S-2-80

OS - UAA-2/3S-2-80

OS - UAA-2/ 3S-2-80

OS - UAA-2/ 3S-2-80

OS - UAA-2/3S-2-80

--

--

-

No

-

6 OOE+02

7 50E+01

3 50E+01

2 80E+01

1 40E+02

No

No

No

No

No

No

No

No

No

No

</=Screenlng Level

</=Screenlng Level

</=Screenlng Level

</=Screening Level

</=Screenlng Level
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Constituent

O - AA-O-2-93

VOC*

Benzene

Chlorobenzene

Methane

Vinyl chloride

SVOCs

1 2-Dichlorobenzene

1 ,4-Dlchlorobenzene

2-Chlorophenol

4-Chloroaniline

Naphthalene

Pesticide

gamma-BHC (Lindane)

Herbicide

2,4. 5-T

2,4-DB

Metals

Aluminum

Barium

Calcium

Chromium

Iron

Magnesium

Manganese

Nickel

Potassium

Sodium

Vanadium

CAS

71-43-2

108-90-7

74-82-8

75-01-4

95-50-1

106-46-7

95 57-8

106^17-8

91-20-3

58-89-9

93-76-5

94-82-6

7429905

7440-39-3

7440-70-2

7440-47-3

7439-89-6

7439-95-4

7439-96-5

7440-02-0

7440-09-7

7440-23-5

7440-62-2

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

I 100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

2 40E+00

8 50E+02

4 50E+01

3 50E+00

1 90E+00

9 20E+00

1 20E+01

1 40E+00

8 OOE+00

9 40E-03

2 40E-01

2 60E-01

3 70E+02

2 10E+02

240E+05

4 OOE+00

260E+04

6 OOE+04

1 60E+03

6 50E+00

4 50E+04

7 60E+04

1 90E+00

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

Yes

Yes

No

No

Yes

Yes

No

Background
Concentration

(d)

2 60E+01

3 60E+03

NA

2 OOE+01

1 46E+01

4 80E+02

4 80E+01

1 72E+01

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Off-site
Background
Location(e)

OS- UAA-2/ 3S-2-90

OS - UAA-2/ DS 2-90

OS-UAA-2/DS-290

OS UAA-2/ DS-2-90

OS-UAA2OS-2-90

OS - UAA-2/3S-2-90

OS - UAA 2/3S 2-90

OS - UAA-2/ DS-2-90

OS - UAA-2/ 3S 2-90

OS - UAA-2/ 3S-2-90

OS - UAA-2/3S-2-90

OS - UAA-2/ DS-2-90

OS - UAA-2/ 3S-2-90

OS - UAA 2/OS-2-90

OS - UAA-2/OS 2-90

OS - UAA-2/OS-2-90

OS - UAA-2/OS-2-90

OS - UAA 2/OS-2-90

OS - UAA-2/OS-2-90

OS - UAA-2/OS-2-90

OS - UAA-2/OS-2-90

OS - UAA-2/OS-2-90

OS - UAA-2/OS-2-90

Is Detected
Concentration
> Background?

No

No

-

No

No

No

No

No

-

-

-

--

--

--

--

-

-•

-

--

~

Ground
water

Screening
Level (f)

5 OOE+00

1 OOE+02

NA

2 OOE+00

6 OOE+02

7 50E+01

3 50E+01

2 80E+01

1 40E+02

2 OOE-01

3 60E+02

2 90E+02

3 60E+04

2 OOE+03

NA

1 OOE+02

5 OOE+03

NA

1 50E+02

1 OOE+02

NA

NA

490E+01

Is Detected
Concentration
> Screening

Value?

No

Yes

Yes

No

No

No

No

No

No

No

No

No

No

-

No

Yes

-

Yes

No

-

-

No

COPC?
(g)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

No

Reason

</=Screenmg Level

</=BKG

•to Dose Response Value

</=BKG

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

</=Screenlng Level

</=Screenlng Level

</=Screening Level

</=Screenlng Level

</=Screenlng Level

</=Screenlng Level

EN

</=Screening Level

EN

EN

>Screening Level

</=Screenlng Level

EN

EN

</=Screenmg Level
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Constituent

Zinc

CAS

7440-66-6

Units

ug/L

(a)

1 1 1

% FOD
(b)

100

Detected
Concentration

(c)

1 80E+01

Essential
Nutrient?

No

Background
Concentration

(d)

NA

Off-slle
Background
Locatlon(e)

OS - UAA-2/ 3S-2-90

Is Detected
Concentration
> Background?

-

Ground
water

Screening
Level (f)

5 OOE+03

Is Detected
Concentration
> Screening

Value?

No

COPC?
(g) Reason

No | </=Screening Level
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Constituent

O - AA-O-3-108

VOCs

Chlorobenzene

Chloromethane

Methane

Vinyl chloride

SVOCs

1 ,2-Dichlorobenzene

1,4-DrChlorobenzene

2-Chlorophenol

4-Chloroaniline

bls(2-Ethylhexyl)phthalate

Naphthalene

Pesticide

beta-BHC

gamma-BHC (Lindane)

Herbicide

2,4.5-TP (Silvex)

Metal*

Aluminum

Barium

Calcium

Chromium

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

CAS

108-90-7

74-87-3

74-82-8

75-01-4

95-50-1

106-46-7

95-57-8

10M7-8

117-81-7

91-20-3

319-85-7

58-89-9

93-72-1

7429-90-5

7440-39-3

7440-70-2

7440-47-3

7439-89-6

7439-92-1

7439-95-4

7439-96-5

7440-02-0

7440-09-7

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1
1 1 1

1 1 1

1 1 1

1 1 1
1 1 1

1 1 1
1 1 1
1 1 1

1 1 1

1 1 1

1 1 1

1 1 1
1 1 1
1 1 1
1 1 1
1 1 1

1 1 1
1 1 1

1 1 1
1 1 1
1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

4 90E+02

2 80E+00

8 40E+01

2 50E+00

1 80E+00

4 20E+00

6 80E+00

1 20E+00

920E-01

4 OOE+00

2 70E 02

8 50E-03

8 60E-02

7 80E+01

1 50E+02

2 50E+05

3 90E+00

290E+04

3 90E+00

6 OOE+04

1 70E+03

6 70E+00

4 70E+04

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

NO

No

No

Yes
No

Yes

No

Yes

No

No

Yes

Background
Concentration

(d)

5 OOE+03

1 86E+01

NA

1 90E+01

3 20E+01

2 40E+03

640E+01

1 94E+01

NA

NA

NA

NA

^ N A

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Off-site
Background
Location)*)

OS - UAA-2/OS-2-1 10

OS - UAA-2/OS-2-1 10

OS-UAA-2/OS-2-110

OS-UAA-2/OS-2-110

OS -UAA-2/OS 2-1 10

OS-UAA-2/OS-2-110

OS-UAA-2rOS-2-110

OS-UAA-2/QS-2-110

OS-UAA-2/OS-2-110

OS - UAA-2/OS-2-1 10

OS-UAA-2/OS-2-110

OS-UAA-2/OS-2-110

OS-UAA-2/OS-2-110

OS-UAA-2/OS-2-110

OS-UAA-2/OS-2-110

OS-UAA-2/OS-2-110

OS - UAA-2/OS-2-1 10

OS-UAA-2/OS-2-110

OS-UAA-2/OS-2-110

OS -UAA-2/OS 2-1 10

OS - UAA-2/OS-2-1 10

OS-UAA-2/OS-2-110

OS-UAA-2/OS-2-110

Is Detected
Concentration
> Background?

No

No

-

No

No

No

No

No

-

-

--

-

--

-•

-

-

-

--

-

-

--

-

Ground
water

Screening
Level (f)

1 OOE+02

1 50E+00

NA

2 OOE+00

6 OOE+02

7 50E+01

3 50E+01

2 80E+01

6 OOE+00

1 40E+02

2 OOE-01

2 OOE 01

5 OOE+01

3 60E+04

2 OOE+03

NA

1 OOE+02

5 OOE+03

7 50E+00

NA

1 50E+02

1 OOE+02

NA

Is Detected
Concentration
> Screening

Value?

Yes

Yes

-

Yes

No

No

No

No

No

No

No

No

No

No

No

-

No

Yes

No

-

Yes

No

-

COPC?
(g)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

Reason

</=BKG

</=BKG

No Dose-Response Value

</=BKG

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

</=Screening Level

</=Screenmg Level

</=Screening Level

</=Screening Level

</=Screenlng Level

</=Screening Level

EN

</=Screening Level

EN

</=Screenmg Level

EN

>Screening Level

</=Screenmg Level

EN
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Constituent

Sodium

Vanadium

Zinc

CAS

7440-23-5

7440-62-2

7440-66-6

Units

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

Detected
Concentration

(<0

6 50E+04

1 40E+00

2 10E+01

Essential
Nutrient?

Yes

No

No

Background
Concentration

(d)

NA

NA

NA

Off-site
Background
Locatlon(e)

OS-UAA-2/OS-2-110

OS -UAA-2/OS-2-110

OS-UAA-2/OS-2-110

Is Detected
Concentration
> Background?

-

-

Ground
water

Screening
Level (f)

NA

4 90E+01

5 OOE+03

Is Detected
Concentration
> Screening

Value?

-

No

No

COPC?
(g)
No

No

No

Reason

EN

</=Screenlng Level

</=Screemng Level
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-sile
Backgrcund
Locatlcn(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

O-AA-O-3-118

VOCs

Chlorobenzene

Vinyl chloride

108-90-7

75-01-4

ug/L

ug/L

1 : 1 : 1

1 . 1 . 1

100

100

6 90E+02

1 70E+00

No

No

1 52E+03

NA

OS-UAA-2/OS-2-120

OS - UAA-2/OS-2-120

No

-

1 OOE+02

2 OOE+00

Yes

No

No

No

</=BKG

</=Screenmg Level

SVOCs

1,4-Dichlorobenzene

2-Chtorophenol

Naphthalene

106-46-7

95-57-8

91-20-3

ug/L

ug/L

ug/L

1 1 1

1 1 . 1

1 : 1 : 1

100

100

100

9 10E+00

1.50E+01

7 30E+00

No

No

No

1 72E+03

1 92E+01

NA

OS-UAA-2/OS-2-120

OS - UAA-2/OS-2-120

OS-UAA-2/OS-2-120

No

No

7 50E+01

3 50E+01

1 40E+02

No

No

No

No

No

No

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level
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Constituent

O - AA-O-3-128

VOCs

Chlorobenzene

Methane

Vinyl chlonde

SVOCs

1 ,4-Dichlorobenzene

2-Chlorophenol

Naphthalene

Metals

Aluminum

Barium

Calcium

Chromium

Cobalt

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Sodium

Vanadium

Zinc

CAS

108-90-7

74-82-8

75-OM

106-J6-7

95-57-8

91-20-3

7429-90-5

7440-39-3

7440-70-2

7440-47-3

7440-48-4

7439-89-6

7439-92-1

7439-95-4

7439-96-5

7440-02-0

7440-09-7

7440-23-5

7440-62-2

7440-66-6

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
M

1 1 1
1 1 1
1 1 1

i 1 1
1 1 1
1 1 1

1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

5 20E+02

3 60E+01

3 40E+00

5 10E+00

1 30E+01

6 60E+00

3 OOE+03

2 50E+02

2 70E+05

3 30E+01

3 10E+00

6 40E+04

5 10E+00

7 60E+04

1 60E+03

2 60E+01

4 10E+04

6 90E+04

7 30E+00

510E+01

Essential
Nutrient?

No

No

No

No

No

No

No

No

Yes

No

No

Yes

No

Yes

No

No

Yes

Yes

No

No

Background
Concentration

(d)

4 OOE+03

2 OOE+02

1 30E+01

8 20E+02

4 OOE+01

2 40E+01

NA

1 96E+02

6 80E+05

NA

NA

7 40E+04

NA

1 OOE+05

3 20E+03

NA

2 20E+04

7 40E+04

2 40E+00

840E+01

Off-site
Background
Locatlon(e)

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS-UAA-2/OS-2-124

OS-UAA-2/OS-2-124

OS-UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS • UAA-2/OS-2-124

Is Detected
Concentration
> Background?

No

No

No

No

No

No

Yes

No

-

--

No

-

No

No

Yes

No

Yes

No

Ground
water

Screening
Level (f)

1 OOE+02

NA

2 OOE+00

7 50E+01

3 50E+01

1 40E+02

3 60E+04

2 OOE+03

NA

1 OOE+02

1 OOE+03

5 OOE+03

7 50E+00

NA

1 50E+02

1 OOE+02

NA

NA

4 90E+01

5 OOE+03

Is Detected
Concentration
> Screening

Value?

Yes

Yes

No

No

No

No

No

--

No

No

Yes

No

-

Yes

No

-

-

No

No

COPC?
(g)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

</=BKG

</=BKG

</=BKG

</=Screening Level

</=Screenlng Level

</=Screenmg Level

</=Screenlng Level

</=Screemng Level

EN

</=Screening Level

</=Screenlng Level

EN

</=Screenmg Level

EN

</=BKG

</=Screenmg Level

EN

EN

</=Screenmg Level

</=Screenmg Level
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-slta
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration

> Screening
Value?

COPC?

(g) Reason

O-AA-O-3-38

VOCs

1,1-Dichloroethane

1,1-Dlchloroethylene

1,2-Dichloroethene (total)

Chlorobenzene

Chloromethane

Trichtoroethylene

Vinyl chloride

75-34-3

75-35-4

540-59-0

108-90-7

74-87-3

79-01-6

75-01-4

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

9 50E-01

3 60E-01

1 30E+01

8 10E 01

4 60E 01

1 20E+00

4 90E-01

No

No

No

No

No

No

No

4 80E+01

3 80E+01

1 62E+02

NA

NA

NA

4 20E+00

OS - UAA-2/OS-2-40

OS - UAA-2/OS-2-40

OS- UAA-2/ DS-2-40

OS- UAA-2/ 3S-2-40

OS UAA-2/OS-2-40

OS - UAA-2/OS 2-40

OS - UAA-2/OS-2-40

No

No

No

-

-

-

No

7 OOE+02

7 OOE+00

7 OOE+01

1 OOE+02

1 50E+00

5 OOE+00

2 OOE+00

No

No

No

No

No

No

No

No

No

No

No

No

No

No

</=Screenlng Level

</=Screening Level

</=Screenmg Level

</=Screemng Level

</=Screening Level

</=Screenlng Level

</=Screenmg Level
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-sile
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

O-AA-O-3-48

VOCs

1,1-Dichloroethane

1,2-Dichloroethene (total)

Trlchloroethylene

Vinyl chloride

75-34-3

540-59-0

79-01-6

75-01-4

ug/L

ug/L

ug/L

ug/L

1 : 1 : 1

1 : 1 : 1

1 : 1 : 1

1 . 1 - 1

100

100

100

100

9 20E-01

1.10E+01

1 40E+00

8 60E-01

No

No

No

No

4 60E+02

1 86E+03

4 60E+00

5 80E+01

OS - UAA-2/3S-2-50

OS - UAA-2/3S-2-50

OS - UAA-2/OS-2-50

OS - UAA-2/3S-2-50

No

No

No

No

7 OOE+02

7 OOE+01

5 OOE+00

2 OOE+00

No

No

No

No

No

No

No

No

</=Screenmg Level

</=Screemng Level

</=Screemng Level

</=Screening Level
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Constituent CAS Unit*
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

O-AA-O-3-58

VOCs

1,1-Dichloroethane

1,2-Dichloroethene (total)

Chlorobenzene

Chloromethane

Trlchloroethylene

Vinyl chloride

75-34-3

540-59-0

108-90-7

74-87-3

79-01-6

75-01-4

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

1 OOE+00

2 50E+00

4 80E+00

6 OOE-01

6 70E-01

1 30E+00

No

No

No

No

No

No

4 60E+02

1 78E+03

1 58E+02

NA

NA

6 40E+01

OS- UAA-2/ DS-2-60

OS - UAA-2/ OS-2-60

OS- UAA-2/ DS-2-60

OS-UAA2/DS-2-60

OS UAA 2/DS 2-60

OS- UAA-2/ DS 2-60

No

No

No

--

--

No

7 OOE+02

7 OOE+01

1 OOE+02

1 50E+00

5 OOE+00

2 OOE+00

No

No

No

No

No

No

No

No

No

No

No

No

</=Screening Level

</=Screening Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

</=Screening Level
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Constituent CAS Unit*
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-alto
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

O-AA-O-3-68

VOCs

1,1-Dichloroethane

1,2-Dichloroethene (total)

Carbon Disulfide

Chlorobenzene

Methane

Vinyl chloride

75-34-3

540-59-0

75-15-0

108-90-7

74-82-8

75-01-4

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

8 30E 01

9 70E-01

4 40E-01

8 80E+00

4 40E+01

6 80E-01

No

No

No

No

No

No

6 OOE+02

, 2 80E+03

NA

1 62E+02

NA

920E+01

OS - UAA-2/ 3S-2-70

OS - UAA-2/ 3S-2-70

OS - UAA-2/OS-2-70

OS - UAA-2/3S 2-70

OS - UAA-2/3S-2-70

OS- UAA-2/ 3S-2-70

No

No

-

No

-

No

7 OOE+02

7 OOE+01

7 OOE+02

1 OOE+02

NA

2 OOE+00

No

No

No

No

--

No

No

No

No

No

No

No

</=Screening Level

</=Screening Level

</=Screenmg Level

</=Screenmg Level

No Dose-Response Value

</=Screenmg Level

Pesticide

beta-BHC 319-85-7 ug/L 1 1 1 100 9 20E-03 No NA OS - UAA-2/ 3S 2-70 2 OOE-01 No No </=Screenmg Level

Herbicide

2,4,5-T 93-76-5 ug/L 1 1 1 100 4 40E+00 No NA OS - UAA-2/ 3S-2-70 - 3 60E+02 | No No */=Screenmg Level

Metals

Arsenic

Barium

Calcium

Iron

Magnesium

Manganese

Potassium

Sodium

Zinc

7440-38-2

7440-39-3

7440-70-2

7439-B9-6

7439-95-4

7439-96-5

7440-09-7

7440-23-5

7440-66-6

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

100

100

3 20E+00

5 60E+02

2 90E+05

390E+04

5 30E+04

3 30E+03

8 70E+03

7 60E+04

1 80E+01

No

No

Yes

Yes

Yes

No

Yes

Yes

No

NA

NA

NA

NA

NA

NA

NA

NA

NA

OS - UAA-2/3S 2-70

OS - UAA-2/ 3S-2-70

OS - UAA-2/ DS-2-70

OS - UAA-2/ 3S-2-70

OS - UAA-2/3S-2-70

OS - UAA-2/3S-2-70

OS - UAA-2/OS-2 70

OS - UAA-2/ 3S-2-70

OS - UAA-2/ 3S-2 70

-

-

-

-

-

-

-

-

-

5 OOE+01

2 OOE+03

NA

5 OOE+03

NA

1 50E+02

NA

NA

5 OOE+03

No

No

-

Yes

--

Yes

-

-

No

No

No

No

No

No

Yes

No

No

No

</=Screenmg Level

</=Screening Level

EN

EN

EN

^Screening Level

EN

EN

</=Screening Level
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Constituent CAS Units
FOD
(«)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

O-AA-O-3-78

VOC*

1,1-Dlchloroethane

1,2-Dichloroethene (total)

Chlorobenzene

Chloromethane

Vinyl chloride

75-34-3

540-59-0

108-90-7

74-87-3

75-01-4

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

4 80E-01

7 OOE-01

1 20E+01

3 40E-01

4 30E-01

No

No

No

No

No

6 60E+02

3 60E+03

1 24E+02

NA

1 04E+02

OS - UAA-2/ DS-2-80

OS - UAA-2/3S-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/DS-2-80

OS - UAA-2/3S-2-80

No

No

No

--

No

7 OOE+02

7 OOE+01

1 OOE+02

1 50E+00

2 OOE+00

No

No

No

No

No

No

No

No

No

No

</=Screenmg Level

</=Screening Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration

> Screening
Value?

COPC?

(g) Reason

O-AA-0-3-88

VOCs

1,2-Dichloroethene (total)

Chlorobenzene

Vinyl chlonde

540-59-0

108-90-7

75-01-4

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

100

100

100

7 20E-01

1 OOE+02

3 80E+00

No

No

No

1 14E+02

3 60E+03

2 OOE+01

OS - UAA-2/3S-2-90

OS - UAA-2/3S-2-90

OS - UAA-2/3S-2-90

No

No

No

7 OOE+01

1 OOE+02

2 OOE+00

No

No

Yes

No

No

No

</=Screenlng Level

</=Screenmg Level

</=BKG

SVOCa

1,4-Dlchlorobenzene

2-Chlorophenol

bls(2-Ethylhexyl)phthalate

106-46-7

95-57-8

117-81-7

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

100

100

100

1 30E+00

2 OOE+00

3 60E+00

No

No

No

4 80E+02

4 80E+01

NA

OS - UAA-2/ 3S-2-90

OS- UAA-2/ 3S 2-90

OS - UAA-2/ DS-2-90

No

No

-

7 50E+01

3 50E+01

6 OOE+00

No

No

No

No

No

No

</=Screenmg Level

</=Screenmg Level

</=Screening Level
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Constituent CAS Units
FOD
(a)

%FOD

(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(o)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

O-AA-O-3-98

VOCs

Chlorobenzene

Vinyl chloride

108-90-7

75-01 -4

ug/L

ug/L

1 1 1

1 1 1

100

100

3 40E+02

4 80E+00

No

No

5 20E+03

1 44E+01

OS - UAA-2/OS-2-100

OS - UAA-2/OS-2-100

No

No

1 OOE+02

2 OOE+00

Yes
Yes

No

No

</=BKG

</=BKG

SVOCs

1 ,2-Dichlorobenzene

1 ,4-Dichlorobenzene

2-Chlorophenol

4-Chloroaniline

Naphthalene

95-50-1

10rM6-7

95-57-8

106-47-8

91-20-3

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

2 60E+00

4 30E+00

6 80E+00

1 30E+00

4 20E+00

No

No

No

No

No

1 96E+01

7 40E+02

3 60E+01

6 20E+00

NA

OS-UAA-2/OS-2-100

OS - UAA-2/OS-2-100

OS - UAA-2/OS-2-100

OS - UAA-2/OS-2-100

OS - UAA-2/OS-2-100

No

No

No

No

-

6 OOE+02

7 50E+01

3 50E+01

2 80E+01

1 40E+02

No

No
No

No

No

No

No

No

No

No

</=Screening Level

</=Screenmg Level

</=Screenlng Level

</=Screenmg Level

</=Screening Level
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Constituent CAS Units
FOD

(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

O-BDRK-O-1-153

VOCs

Dichloromethane

Methane

75-09-2

74-82-8

ug/L

ug/L

1 1 1

1 1 1

100

100

1 30E+00

2 70E+01

No

No

NA

2 OOE+02

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

•-

No

5 OOE+00

NA

No

-

No

No

*/=Screemng Level

</=BKG

Metals

Aluminum

Arsenic

Barium

Calcium

iron

Magnesium

Manganese

Potassium

Sodium

Thallium

Vanadium

7429-90-5

7440-38-2

7440-39-3

7440-70-2

7439-69-6

7439-95-4

7439-96-5

7440-09-7

7440-23-5

7440-28-0

7440-62-2

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 - 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

100

100

100

100

1 60E+02

3 30E+00

2 40E+02

1 60E+05

4 10E+02

660E+04

5 80E+01

7 OOE+03

1 20E+05

3 80E+00

2 60E+00

No

No

No

Yes

Yes

Yes

No

Yes

Yes

No

No

NA

NA

1 96E+02

6 80E+05

7 40E+04

1 OOE+05

3 20E+03

2 20E+04

7 40E+04

NA

2 40E+00

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS-UAA-2/OS-2-124

OS-UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS-UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS-UAA-2/OS-2-124

OS-UAA-2/OS-2-124

-

-

Yes

No

No

No

No

No

Yes

--

Yes

3 60E+04

5 OOE+01

2 OOE+03

NA

5 OOE+03

NA

1 50E+02

NA

NA

2 OOE+00

4 90E+01

No

No

No

-

No

-

No

-

Yes

No

No

No

No

No

No

No

No

No

No

Yes

No

</=Screenmg Level

</=Screenlng Level

</=Screening Level
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EN

EN

</=Screemng Level

EN

EN
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Constituent

P - AA-P-1-104

VOC*

Benzene

Chlorobenzene

Methane

SVOCs

1,4-Dlchlorobenzene

2-Chlorophenol

4-Chloroaniline

Dibenzo(a,h)anthracene

Naphthalene

Phenol

Pesticide

alpha-Chlordane

Herbicide

Pentachlorophenol

PCBs

Total PCBs

Metal*

Aluminum

Barium

Calcium

Chromium

Copper

Iron

Magnesium

Manganese

Mercury

Nickel

CAS

71-43-2

108-90-7

74-82-8

106-46-7

95-57-8

106-47-8

53-70-3

91-20-3

108-95-2

5103-71-9

87-86-5

1336-36-3

7429-90-5

7440-39-3

7440-70-2

7440-47-3

7440-50-8

7439-89-6

7439-9W

7439-96-5

7439-97-6

7440-02-0

Unit*

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L 1

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

%FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

1 90E+02

4 90E+03

1 80E+02

1 OOE+01

7 80E+01

2 40E+01

4 20E+00

3 90E+01

1 40E+01

7 20E 03

4 70E+00

1 10E-01

3 60E+02

590E+02

2 OOE+05

1 10E+01

1 20E+01

2 60E+04

490E+04

7 OOE+02

7 40E-02

1 80E+01

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

Yes

Yes

No

No

No

Background
Concentration

(d)

5 OOE+00

8 OOE+02

1 92E+03

3 60E+01

3 40E+00

NA

1 36E+00

NA

NA

NA

NA

NA

1 04E+03

1 02E+02

1 34E+06

2 60E+01

3 OOE+00

1 62E+05

3 40E+05

4 20E+04

NA

1 86E+02

Off-site
Background
Locatlon(e)

OS-UAA-1/OS-1-100

OS - UAA-1/OS-1-100

OS - UAA-1/OS-1-100

OS - UAA-1/OS-1-100

OS - UAA-1/OS-1-100

OS - UAA-1/OS-1-100

OS - UAA-1/OS-1-100

OS - UAA-1/OS-1-100

OS - UAA-1/OS-1-100

OS - UAA-1/OS-1-100

OS - UAA-1/OS-1-100

OS - UAA-1/OS-1-100

OS - UAA-1/OS-1-100

OS - UAA-1/OS-1-100

OS - UAA-1/OS-1-100

OS • UAA-1/OS-1-100

OS - UAA-1/OS-1-100

OS - UAA-1/OS-1-100

OS - UAA-1/OS-1-100

OS-UAA-1/OS-1-100

OS - UAA-1/OS-1-100

OS - UAA-1/OS-1-100

Is Detected
Concentration
> Background?

Yes

Yes

No

No

Yes

-

Yes

-

-

-

--

No

Yes

No

No

Yes

No

No

No

-
No

Ground
water

Screening
Level (f)

5 OOE+00

1 OOE+02

NA

7 50E+01

3 50E+01

2 80E+01

3 OOE-01

1 40E+02

1 OOE+02

2 OOE+00

1 OOE+00

5 OOE 01

3 60E+04

2 OOE+03

NA

1 OOE+02

6 50E+02

5 OOE+03

NA

1 50E+02

2 OOE+00

1 OOE+02

Is Detected
Concentration
> Screening

Value?

Yes

Yes

--

No

Yes

No

Yes

No

No

No

Yes

No

No

No

-

No

No

Yes

--

Yes

No

No

COPC?
(9)

Yes

Yes

No

No

Yes

No

Yes

No

No

No

Yes

No

No

No

No

No

No

No

No

No

No

No

Reason

>Screening Level

>Screening Level

</=BKG

</=Screening Level

>Screening Level

</=Screening Level

>Screenlng Level

</=Screenmg Level

</=Screening Level

</-Screenmg Level

>Screening Level

</=Screening Level

</=Screening Level

</=Screenlng Level

EN

</=Screenlng Level

</=Screenmg Level

EN

EN

</=BKG

</=Screening Level
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Constituent

Potassium

Sodium

Vanadium

Zinc

CAS

7440-09-7

7440-23-5

7440-62-2

7440-66-6

Units

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

Detected
Concentration

(c)

2 40E+04

2 30E+05

2 1 OE+00

8 OOE+01

Essential
Nutrient?

Yes

Yes

No

No

Background
Concentration

(d)

6 OOE+04

4 OOE+05

NA

4 60E+05

Off-alts
Background
Locatlon(e)

OS - UAA-1/OS-1-100

OS - UAA-1/OS-1-100

OS - UAA-1/OS-1-100

OS - UAA-1/OS-1-100

Is Detected
Concentration
> Background?

No

No

-

No

Ground
water

Screening
Level (f)

NA

NA

4 90E+01

5 OOE+03

Is Detected
Concentration
> Screening

Value?

-

No

No

COPC?
(g)
No

No

No

No

Reason

EN

EN

</=Screenmg Level

</=Screenmg Level
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Constituent CAS Units
FOD
(a)

%FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

p-AA-P-1-114

VOCs

Benzene

Chlorobenzene

71-43-2

108-90-7

ug/L

ug/L

1 1 1

1 1 1

100

100

6 OOE+01

4 60E+03

No

No

6 80E+00

1 42E+03

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

Yes

Yes

5 OOE+00

1 OOE+02

Yes

Yes

Yes

Yes

>Screenmg Level

>Screening Level

SVOCs

1 ,4-Dlchlorobenzene

2-Chtorophenol

4-Chtoroanlline

Naphthalene

Phenol

106-46-7

95-57-8

106-47-8

91-20-3

108-95-2

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

9 80E+00

4 60E+01

7 30E+00

2 10E+01

340E+00

No

No

No

No

No

7 20E+01

1 28E+01

NA

NA

NA

OS -UAA-1/OS 1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

No

Yes

-

-

--

7 50E+01

3 50E+01

2 80E+01

1 40E+02

1 OOE+02

No

Yes

No

No

No

No

Yes

No

No

No

</=Screening Level

>Screenlng Level

</=Screenmg Level

«/=Screenmg Level

</=Screening Level
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Constituent

P • AA-P-1-120

VOCs

3enzene

Carbon Disulfide

Chlorobenzene

Methane

Trichtoroethylene

SVOCs

1,4 Dlchlorobenzene

2-Chlorophenol

4-Chloroanlline

Naphthalene

Phenol

Pesticide

alpha-Chlordane

Herbicide

Pentachlorophenol

PCB*

Total PCBs

Dloxln

2,3,7,8-TCDD-TEQ

Metals

Barium

Calcium

Chromium

Iron

Magnesium

Manganese

Nickel

CAS

7M3-2

75-15-0

108-90-7

74-82-8

79-01-6

106^16-7

95-57-8

106-47-8

91-20-3

108-95-2

5103-71-9

87-86-5

1336-36-3

1746-01-6

7440-39-3

7440-70-2

7440-47-3

7439-89-6

7439-95-4

7439-96-5

7440-02-0

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

7 70E+01

6 40E+00

2 30E+03

1 50E+02

1 60E+01

3 1 OE+00

2 20E+01

2 80E+00

1 10E+01

2 80E+00

1 10E-02

3 90E+00

1 30E-01

690E-07

4 50E+02

2 20E+05

7 1 OE+00

350E+04

5 50E+04

1 OOE+03

2 70E+01

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

Yes

Yes

No

No

Background
Concentration

(d)

6 80E+00

NA

1 42E+03

1 88E+03

NA

7 20E+01

1 28E+01

NA

NA

NA

NA

NA

NA

NA

3 OOE+02

1 44E+06

2 40E+02

3 OOE+05

4 OOE+05

5 60E+04

3 OOE+02

Off-sitj
Background
Locatlo-i(e)

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS -UAA 1/OS 1-110

OS -UAA-1/OS-1-110

OS UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

Is Detected
Concentration
> Background?

Yes

--
Yes

No

-

No

Yes

-

-

--

-

..

Yes

No

No

No

No

No

No

Ground
water

Screening
Level (f)

5 OOE+00

7 OOE+02

1 OOE+02

NA

5 OOE+00

7 50E+01

3 50E+01

2 80E+01

1 40E+02

1 OOE+02

2 OOE+00

1 OOE+00

5 OOE-01

3 OOE 05

2 OOE+03

NA

1 OOE+02

5 OOE+03

NA

1 50E+02

1 OOE+02

Is Detected
Concentration
> Screening

Value?

Yes

No

Yes

-

Yes

No

No

No

No

No

No

Yes

NO

No

No

--

No

Yes

Yes

No

COPC?
(g)

Yes

No

Yes

No

Yes

No

No

No

No

No

No

Yes

NO

No

No

No

No

No

No

No

No

Reason

>Screening Level

</=Screenlng Level

>Screening Level

</=BKG

>Screenmg Level

</=Screening Level

</=Screenlng Level

<:/=Screemng Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

>Screenmg Level

</=Screenmg Level

</=Screemng Level
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EN
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EN

EN
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Constituent

Potassium

Sodium

Vanadium

Zinc

CAS

7440-09-7

7440-23-5

7440-62-2

7440-66-6

Unit*

ug/L

ug/L

ug/L

ug/L

(a)

1 - 1 : 1

1 : 1 : 1

1 : 1 : 1

1 : 1 - 1

% FOD
(b)

100

100

100

100

Detected
Concentration

(e)

1 80E+04

2.10E+05

1.40E+00

6 90E+01

Essential
NutrUnt?

Yes

Yes

No

No

Background
Concentration

(d)

6 60E+04

4.00E+05

3.60E+01

6 OOE+05

Off-site
Background
Locatlon(e)

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

Is Detected
Concentration
> Background?

No

No

No

No

Ground
water

Screening
Level (f)

NA

NA

4.90E+01

5 OOE+03

Is Detected
Concentration
> Screening

Value?

-

-

No

No

COPC?
(g)
No

No

No

No

Reason

EN

EN

</=Screenlng Level

</=Screening Level
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Constituent

P - AA-P-1**

VOCs

Chlorobenzene

Methane

SVOCs

2-Nltroanlllne

3-Methylphenol/4-Methylphenol

4 ,6-Dlnitro-2-methylphenol

Anthracene

Benzo(a)anthracene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzyl Butyl Phthalate

bls(2-Chloroethyl)ether

bls(2-Ethylhexyl)phthalate

Chrysene

Di-n-butylphthalate

Dl n-octylphthalate

Dlbenzo(a,h)anthracene

lndeno(1 ,2,3-cd)pyrene

Phenanthrene

Pesticide

Heptachlor

Herbicide

Dichlorprop

PCBs

Total PCBs

Metals

CAS

108-90-7

74-82-8

88-74-4

106-44-5

534-52-1

120-12-7

56-55-3

205-99-2

191-24-2

207-08-9

85-68-7

111-44-4

117-81-7

218-01-9

84-74-2

117-840

53-70-3

193-39-5

85-01-8

76-44-8

120-36-5

1336-36-3

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

1 OOE+00

2 OOE+01

1 20E+00

1 40E+00

5 20E+00

8 OOE-01

1 OOE+00

4 OOE+00

1 10E+00

8 90E 01

8 70E-01

1 10E+00

1 20E+00

950E-01

1 1 OE+00

7 20E-01

2 90E+00

890E-01

9 80E-01

4 20E 03

550E01

1 10E-01

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(d)

4 OOE+00

1 82E+01

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Off-site
Background
Locatlon(e)

OS-UAA-1/3S-1-60

OS-UAA-1/3S-1-60

OS - UAA-V3S-1-60

OS-UAA-1/DS-1-60

OS-UAA-1/3S-1-60

OS-UAA-1/DS 1-60

OS - UAA-1/OS-1-60

OS - UAA-1/OS- 1-60

OS - UAA-1/OS-1-60

OS -UAA-1/OS 1-60

OS - UAA-1/OS-1-60

OS - UAA-1/OS-1-60

OS - UAA-1/OS-1-60

OS - UAA-1/OS-1-60

OS • UAA-1/OS-1-60

OS-UAA-1/OS-1-60

OS -UAA-1/OS 1-60

OS - UAA-1/OS 1-60

OS - UAA-1/OS-1-60

OS-UAA1/OS-1-60

OS - UAA-1/OS-1 60

OS -UAA-1/OS 1-60

Is Detected
Concentration
> Background?

No

Yes

-

-

-

-

-

--

--

-

-

-

-

--

"

-

Ground
water

Screening
Level (f)

1 OOE+02

NA

1 OOE+00

3 50E+02

NA

2 10E+03

1 30E-01

1 80E-01

2 10E+02

1 70E-01

1 40E+03

1 OOE+01

6 OOE+00

1 50E+00

7 OOE+02

1 40E+02

3 OOE-01

4 30E 01

2 10E+03

4 OOE-01

2 92E+02

5 OOE 01

Is Detected
Concentration
> Screening

Value?

No

-

Yes

No

-

No

Yes

Yes

No

Yes

No

No

No

No

No

No

Yes

Yes

No

No

No

No

COPC?
(g)

No

No

Yes

No

No

No

Yes

Yes

No

Yes

No

No

No

No

No

No

Yes

Yes

No

No

No

No

Reason

</=Screenmg Level

No Dose-Response Valut

>Screenmg Level

</=Screenmg Level

Screening Level NA

</=Screening Level

>Screenmg Level

>Screenmg Level

</=Screenmg Level

>Screening Level

</=Screenlng Level

</=Screening Level

</=Screening Level

</=Screenlng Level

</=Screenlng Level

</=Screemng Level

>Screenmg Level

>Screenlng Level

</=Screening Level

</=Screenmg Level

</=Screening Level

</=Screenmg Level
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Constituent

Aluminum

Barium

Calcium

Iron

Magnesium

Manganese

Nickel

Potassium

Sodium

Vanadium

Zinc

CAS

7429-90-5

7440-39-3

7440-70-2

7439-89-6

7439-95-4

7439-96-5

7440-02-0

7440-09-7

7440-23-5

7440-62-2

7440-66-6

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

'/. FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(C)

2 80E+02

3 10E+02

2 40E+05

4 OOE+04

5 60E+04

1 30E+03

9 50E+00

9 10E+03

960E+04

1 80E+00

1 30E+01

Essential
Nutrient?

No

No

Yes
Yes

Yes

No

No

Yes

Yes

No

No

Background
Concentration

(d)

1 90E+03

2 60E+02

6 60E+05

1 18E+05

1 38E+05

8 40E+03

1 72E+01

2 80E+04

2 40E+05

NA

6 80E+01

Off-site
Background
Locatlon(a)

OS - UAA-1/3S-1-60

OS - UAA-1/DS-1-60

OS - UAA-1/DS-1-60

OS-UAA-1/3S-1-60

OS-UAA-1/3S 1-60

OS-UAA-1/OS-1-60

OS - UAA-1/OS-1-60

OS - UAA-1/OS-1-60

OS - UAA-1/DS-1-60

OS-UAA-1/OS-1-60

OS-UAA1/OS-1-60

Is Detected
Concentration
> Background?

No

Yes

No

No

No

No

No

No

No

-

No

Ground
water

Screening
Level (f)

3 60E+04

2 OOE+03

NA

5 OOE+03

NA

1 50E+02

1 OOE+02

NA

NA

4 90E+01

5 OOE+03

Is Detected
Concentration
> Screening

Value?

No
No

Yes

--
Yes
No

-
No

No

COPC?
(g)
No

No

No

No

No

No

No

No

No

No

No

Reason

</=Screening Level

</=Screening Level

EN

EN

EN

</=BKG

</=Screenmg Level

EN

EN

</=Screenmg Level

</=Screening Level

August 31 2003

Revision 0



TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Location(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

P - AA-P-1-74

VOCs

Chlorobenzene 108-90-7 ug/L 1.1.1 100 5 80E+00 No 4 80E+00 OS - UAA-1/OS-1-70 Yes 1 OOE+02 | No No </=Screenmg Level

Herbicide

Pentachlorophenol 87-86-5 ug/L 1 : 1 : 1 100 6 40E+00 No NA OS-UAA-1/3S-1-70 1 OOE+00 Yes Yes >Screening Level

Dloxln

2,3,7,8-TCDD-TEQ 1746-01-6 ug/L 1 . 1 1 100 1 43E-05 No NA OS -UAA-1/3S-1-70 - 3 OOE-05 No No </=Screening Level

August 31, 2003
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Leval (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

P - AA-P-1-84

VOCs

Chlorobenzene 108-90-7 ug/L 1 1 1 | 100 1 20E+01 | No 5 60E+02 OS - UAA-1/3S 1-80 | No | 1 OOE+02 | No No </=Screenmg Level

Herbicide

Pentachlorophenol 87-86-5 ug/L 1 1 1 100 590E+00 No ] NA | OS - UAA-1/3S-1-80 1 OOE+00
1

Yes Yes ^Screening Level

August 31 2003
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Constituent CAS Units
FOD

(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

p . AA-P-1-94

VOCs

Chlorobenzene

Chloromethane

108-90-7

74-87-3

ug/L

ug/L

1 :1 :1

1 : 1 : 1

100

100

4 80E+00

5 30E-01

No

No

9 OOE+02

NA

OS-UAA-1/3S-1-90

OS-UAA-1OS-1-90

No

--

1 OOE+02

1 50E+00

No

No

No

No

</=Screenmg Level

</=Screenmg Level
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HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
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Constituent

P - AA-P-2-104

VOCs

1 ,1 ,2,2-Tetrachloroethane

2-Butanone (MEK)

3enzene

Carbon Tetrachloride

Chlorobenzene

Ethylbenzene

Methane

Xylenes, Total

SVOCs

2-Chlorophenol

Phenol

Pesticide

alpha-BHC

Herbicide

MCPP

Metals

Aluminum

Barium

Calcium

Chromium

Cobalt

Copper

Iron

Magnesium

Manganese

Nickel

Potassium

CAS

79-34-5

78-93-3

71-43-2

56-23-5

108-90-7

100-41-4

74-82-8

1330-20-7

95 57-8

108-95-2

319-84-6

93 65-2

7429-90-5

7440-39-3

7440-70-2

7440-47-3

7440-48-4

7440-50-8

7439-89-6

7439-95-4

7439-96-5

7440-02-0

7440-09-7

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

1 50E+01

7 30E+01

6 90E+03

6 90E+00

4 90E+02

4 70E+01

1 50E+03

1 OOE+02

5 30E+00

2 80E+02

8 40E-03

3 20E+01

1 OOE+03

1 40E+03

2 OOE+05

2 OOE+01

290E+00

6 30E+00

290E+04

490E+04

5 30E+02

1 OOE+01

1 70E+04

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

Yes

Yes

No

No

Yes

Background
Concentration

(d)

NA

NA

5 OOE+00

NA

8 OOE+02

6 20E-01

1 92E+03

NA

3 40E+00

NA

NA

NA

1 04E+03

1 02E+02

1 34E+06

2 60E+01

4 OOE+02

3 OOE+00

1 62E+05

3 40E+05

4 20E+04

1 86E+02

6 OOE+04

Off-site
Background
Locatlon(e)

OS - UAA-1/OS-1-100

OS-UAA-1/OS-1-100

OS - UAA-1/OS-1-100

OS - UAA-1/OS-1-100

OS - UAA-1/OS-1-100

OS - UAA-1/OS-1-100

OS - UAA-1/OS-1-100

OS UAA-1/OS-1-100

OS - UAA-1/OS-1-100

OS - UAA-1/OS-1-100

OS - UAA-1/OS 1-100

OS-UAA-1/OS-1-100

OS - UAA-1/OS-1-100

OS-UAA-1/OS-1-100

OS - UAA-1/OS-1-100

OS - UAA-1/OS-1-100

OS-UAA-1/OS-1-100

OS - UAA-1/OS-1-100

OS - UAA-1/OS 1-100

OS - UAA-1/OS-1-100

OS - UAA-1/OS-1-100

OS - UAA-1/OS-1-100

OS-UAA-1/OS-1-100

Is Detected
Concentration
> Background?

-

-

Yes

-
No

Yes

No

Yes

-

No

Yes

No

No

No

Yes

No

No

No

No

No

Ground
water

Screening
Level (f)

5 50E-02

1 90E+03

5 OOE+00

5 OOE+00

1 OOE+02

7 OOE+02

NA

1 OOE+04

3 50E+01

1 OOE+02

1 10E-01

3 60E+01

3 60E+04

2 OOE+03

NA

1 OOE+02

1 OOE+03

6 50E+02

5 OOE+03

NA

1 50E+02

1 OOE+02

NA

Is Detected
Concentration
> Screening

Value?

Yes

No

Yes

Yes

Yes

No

-

No

No

Yes

No

No

No

No

-

No

No

No

Yes

-

Yes

No

-

COPC?

(g)

Yes

No

Yes

Yes

No

No

No

No

No

Yes

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

>Screenmg Level

*/=Screemng Level

>Screenmg Level

>Screenlng Level

</=BKG

</=Screemng Level

</=BKG

</=Screenlng Level

</=Screening Level

>Screening Level

</=Screenmg Level

</=Screemng Level

</=Screenlng Level

*/=Screenlng Level

EN

</=Screenlng Level

*/=Screenlng Level

</=Screenlng Level

EN

EN

</*BKG

</=Screenmg Level

EN
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Constituent

Sodium

Vanadium

Zinc

CAS

7440-23-5

7440-62-2

7440-66-6

Units

ug/L

ug/L

ug/L

(a)

1 : 1 - 1

1 . 1 : 1

1 : 1 . 1

% FOD
(b)

100

100

100

Detected
Concentration

(c)

2 50E+05

4.30E+00

1.60E+01

Essential
Nutrient?

Yes

No

No

Background
Concentration

(d)

4 OOE+05

NA

4 60E+05

Off-site
Background
Locatlon(e)

OS-UAA-1/OS-1-100

OS - UAA-1/OS-MOO

OS - UAA-1/OS-MOO

Is Detected
Concentration
> Background?

No

-

No

Ground
water

Screening
Level (f)

NA

4 90E+01

5 OOE+03

Is Detected
Concentration

> Screening
Value?

-

No

No

COPC?
(g)
No

No

No

Reason

EN

</=Screenlng Level

</=Screenlng Level

August 31, 2003
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Constituent CAS Unit*
FOD

(a)

%FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

P-AA-P-2-114

VOCs

Benzene

Chlorobenzene

71-43-2

108 90-7

ug/L

ug/L

1 1 1

1 1 1

100

100

5 90E+03

2 63E+02

No

No

6 80E+00

1 42E+03

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

Yes

No

5 OOE+00

1 OOE+02

Yes

Yes

Yes

No

>Screemng Level

</=BKG

SVOCs

1 ,4-Dichlorobenzene

2-Chlorophenol

4-Chtoroanilme

Phenol

106-46-7

95-57-8

106-47-8

108-95-2

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

1 45E+00

3 20E+00

2 30E+00

1 70E+02

No

No

No

No

7 20E+01

1 28E+01

NA

NA

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS -UAA-1/OS-1-110

OS-UAA1/OS-1-110

No

No

-

7 50E+01

3 50E+01

280E+01

1 OOE+02

No

No

No

Yes

No

No

No

Yes

</=Screening Level

</=Screening Level

</=Screening Level

>Screenmg Level
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DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
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Constituent

P - AA-P-2-122

VOCs

Benzene

Carbon Disulfide

Chlorobenzene

Chloromethane

Methane

SVOCs

2-Chlorophenol

4-Chloroaniline

Phenol

Metals

Aluminum

Barium

Calcium

Chromium

Cobalt

Copper

Iron

Magnesium

Manganese

Nickel

Potassium

Sodium

Vanadium

Zinc

CAS

71-43-2

75-15-0

108-90-7

74-87-3

74-82-8

95-57-8

106-47-8

108-95-2

7429-90-5

7440-39-3

7440-70-2

7440-47-3

7440-48^1

7440-50-8

7439-89-6

7439-95-4

7439-96-5

7440-02-0

7440-09-7

7440-23-5

7440-62-2

7440-66-6

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

2 80E+03

1 50E+01

4 80E+02

2 30E+01

7 20E+02

4 60E+00

2 40E+00

1 20E+02

2 20E+03

8 10E+02

1 70E+05

3 50E+01

2 40E+00

7 60E+00

2 30E+04

3 90E+04

5 90E+02

1 20E+01

1 20E+04

1 20E+05

4 10E+00

1 80E+01

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

Yes

Yes

No

No

Yes

Yes

No

No

Background
Concentration

(d)

6 80E+00

NA

1 42E+03

NA

1 88E+03

1 28E+01

NA

NA

1 26E+04

3 OOE+02

1 44E+06

2 40E+02

5 20E+02

7 60E+01

3 OOE+05

4 OOE+05

5 60E+04

3 OOE+02

6 60E+04

4 OOE+05

3 60E+01

6 OOE+05

Off- sit 3
Background
Locatloi(e)

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS -UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS -UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS - UAA-1/OS-1 110

OS -UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS -UAA-1/OS 1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS -UAA-1/OS 1-110

Is Detected
Concentration
> Background?

Yes

--

No

-

No

No

-

-

No

Yes

No

No

No

No

No

No

No

No

No

No

No

No

Ground
water

Screening
Level (0

5 OOE+00

7 OOE+02

1 OOE+02

1 50E+00

NA

3 50E+01

2 80E+01

1 OOE+02

3 60E+04

2 OOE+03

NA

1 OOE+02

1 OOE+03

6 50E+02

5 OOE+03

NA

1 50E+02

1 OOE+02

NA

NA

4 90E+01

5 OOE+03

Is Detected
Concentration
> Screening

Value?

Yes

No

Yes

Yes

-

No

No

Yes

No

No

-

No

No

No

Yes

-

Yes

No

-

No

No

COPC?
(g)

Yes

No

No

Yes

No

No

No

Yes

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

>Screenmg Level

</=Screenmg Level

</=BKG

>Screenmg Level

</=BKG

</=Screenmg Level

</=Screenmg Level

>Screening Level

</=Screenmg Level

</=Screenmg Level

EN

</=Screening Level

</=Screenlng Level

</=Screenmg Level

EN

EN

</=BKG

</=Screenmg Level

EN

EN

</=Screening Level

</=Screenmg Level
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TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 54 of 204

Constituent CAS Units
FOD

(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Location(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

P- AA-P-2-34

VOCs

Carbon Disulfide

Chloromethane

75-15-0

74-87-3

ug/L

ug/L

1 1 1

1 1 1

100

100

3 30E-01

360E-01

No

No

NA

NA

OS - UAA-1/3S-1-30

OS - UAA-1/3S-1-30

-

-

7 OOE+02

1 50E+00

No

No

No

No

</=Screening Level

</=Screening Level

August 31, 2003

Revision 0



TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 55 of 204

Constituent CAS Units
FOD
(a)

'/. FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

P - AA-P-2-44

VOCs

Chloromethane 74-87-3 1 ug/L 1 1 1 100 2 60E-01 No NA OS-UAA-1/3S-1-40 - 1 50E+00 No | No </=Screenmg Level

August 31 2003

Revision 0



TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 56 of 204

Constituent CAS Unit*
FOD % FOD

(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-sin
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

P - AA-P-2-54

VOC*

Chloromethane 74-87-3 ug/L 1 : 1 : 1 100 3.60E-01 No NA OS - UAA-1/OS-1-50 - 1.50E+00 | No No </=Screening Level

August 31, 2003

Revision 0



TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 57 of 204

Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-siU
Background
Locatioi(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

P - AA-P-2-64

VOCs

2-Butanone (MEK)

Methane

Methyl N-Butyl Ketone

78-93-3

74-82-8

591-78-6

ug/L

ug/L

ug/L

1 - 1 1

1 .1 1

1 1 1

100

100

100

1 90E+00

3 80E+00

8 70E-01

No

No

No

NA

1 82E+01

NA

OS - UAA-1/OS-1-60

OS-UAA-1/OS-1-60

OS - UAA-1/OS-1-60

-

No

-

1 90E+03

NA

1 60E+02

No

-

No

No

No

No

</=Screening Level

</=BKG

</=Screening Level

Metals

Aluminum

Arsenic

Barium

Calcium

Chromium

Copper

Iron

Magnesium

Manganese

Potassium

Sodium

Zinc

7429-90-5

7440-38-2

7440-39-3

7440-70-2

7440-47-3

7440-50-8

7439-89-6

7439-95-4

7439-96-5

7440-09-7

7440-23-5

7440-66-6

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

100

100

100

100

100

3 OOE+02

9 40E+00

2 20E+02

1 10E+05

4 60E+00

2 10E+00

1 30E+04

2 60E+04

4 80E+02

5 90E+03

2 OOE+04

4 60E+00

No

No

No

Yes

No

No

Yes

Yes

No

Yes

Yes

No

1 90E+03

9 40E+00

2 60E+02

6 60E+05

1 36E+01

NA

1 18E+05

1 38E+05

8 40E+03

2 80E+04

2 40E+05

6 80E+01

OS - UAA-1/OS-1-60

OS - UAA-1/OS-1-60

OS - UAA-1/OS-1-60

OS - UAA-1/OS-1-60

OS-UAA-1/OS-1-60

OS - UAA-1/OS-1-60

OS - UAA-1/OS-1-60

OS - UAA-1/OS-1-60

OS-UAA-1/OS-1-60

OS - UAA-1/OS-1-60

OS-UAA-1/OS-1-60

OS - UAA-1/OS-1-60

No

No

No

No

No

-

No

No

No

No

No

No

3 60E+04

5 OOE+01

2 OOE+03

NA

1 OOE+02

6 50E+02

5 OOE+03

NA

1 50E+02

NA

NA

5 OOE+03

No

No

No

-

No

No

Yes

-

Yes

-

-

No

No

No

No

No

No

No

No

No

No

No

No

No

</=Screening Level

</=Screenlng Level

</=Screening Level

EN

</=Screenmg Level

</=Screening Level

EN

EN

*/=BKG

EN

EN

</=Screenmg Level
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TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 58 of 204

Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

P-AA-P-2-74

VOCs

Carbon Disulfide 75-15-0 ug/L | 1 : 1 : 1 100 6.30E-01 No NA [ OS - UAA-1/OS-1-70 | 7.00E+02 No No </=Screenlng Level

August 31, 2003

Revision 0



TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 59 of 204

Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

P - AA-P-2-84

VOCs

Carbon Disulfide 75-15-0 ug/L 1 1 1 100 6 70E-01 No NA OS - UAA-1/OS-1-80 | 7 OOE+02 No No </=Screenmg Level

August 31. 2003

Revision 0



TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 60 of 204

Constituent CAS Units
FOD
(a)

%FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

P - AA-P-2-94

VOC*

Carbon Disulfide

Chlorobenzene

Chloromethane

75-15-0

108-90-7

74-87-3

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

100

100

100

4 20E-01

3 70E+00

4 80E-01

No

No

No

NA

9 OOE+02

NA

OS-UAA-1/DS-1-90

OS-UAA-1/DS-1-90

OS-UAA-1/DS 1-90

-
No

7 OOE+02

1 OOE+02

1 50E+00

No

No

No

No

No

No

</=Screening Level

</=Screenmg Level

</=Screening Level

August 31 2003

Revision 0



TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 61 of 204

Constituent CAS Units
FOD
(a)

'/. FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-SitB

Background
Locatioi(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

P-AA-P-3-102

VOC*

Carbon Disulfide

Chlorobenzene

Toluene

75-15-0

108-90-7

108-88-3

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

100

100

100

3 80E-01

4 50E-01

5 40E-01

No

No

No

NA

8 OOE+02

6 20E-01

OS - UAA-1/OS-1-100

OS - UAA-1/OS-MOO

OS -UAA-1/OS 1-100

-

No

No

7 OOE+02

1 OOE+02

1 OOE+03

No

No

No

No

No

No

</=Screenmg Level

</=Screenmg Level

</=Screenlng Level

August 31 2003

Revision 0



TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 62 of 204

Constituent

P-AA-P-3-112

VOCs

Benzene

Carbon Disulfide

Chlorobenzene

Methane

Toluene

Metals

Aluminum

Arsenic

3anum

Beryllium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Sodium

Vanadium

Zinc

CAS

71-43-2

75-15-0

108-90-7

74-82-8

108-88-3

7429 90-5

7440-38-2

7440-39-3

7440-41-7

7440-70-2

7440-47-3

7440-48-4

7440-50-8

7439-89-6

7439-92-1

7439-95-4

7439-96-5

7440-02-0

7440-09-7

7440-23-5

7440-62-2

7440-66-6

Unit*

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

1 30E+00

590E-01

6 1 0E+00

2 70E+02

4 70E-01

1 10E+04

4 70E+00

8 80E+02

4 60E-01

2 20E+05

1 20E+02

6 30E+00

4 OOE+01

5 70E+04

730E+00

5 90E+04

6 30E+02

3 30E+01

1 80E+04

2 40E+05

2 OOE+01

9 70E+01

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

Yes

No

No

No

Yes

No

Yes

No

No

Yes

Yes

No

No

Background
Concentration

(d)

6 80E+00

NA

1 42E+03

1 88E+03

NA

1 26E+04

7 20E+01

3 OOE+02

NA

1 44E+06

2 40E+02

5 20E+02

7 60E+01

3 OOE+05

1 04E+01

4 OOE+05

5 60E+04

3 OOE+02

6 60E+04

4 OOE+05

3 60E+01

6 OOE+05

Off-site
Background
Locatlon(e)

OS-UAA-1/OS-1-110

OS -UAA-1/OS 1-110

OS • UAA-1/OS-1 110

OS -UAA-1/OS 1-110

OS -UAA-1/OS 1-110

OS -UAA-1/OS 1-110

OS-UAA-1/OS-1-110

OS -UAA-1/OS 1-110

OS -UAA-1/OS 1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS -UAA 1/OS 1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS -UAA-1/OS 1-110

OS UAA 1/OS 1-1 10

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

Is Detected
Concentration
> Background?

No

-

No

No

No

No

Yes

-

No

No

No

No

No

No

No

No

No

No

No

No

No

Ground
water

Screening
Level (f)

5 OOE+00

7 OOE+02

1 OOE+02

NA

1 OOE+03

3 60E+04

5 OOE+01

2 OOE+03

4 OOE+00

NA

1 OOE+02

1 OOE+03

6 50E+02

5 OOE+03

7 50E+00

NA

1 50E+02

1 OOE+02

NA

NA

4 90E+01

5 OOE+03

Is Detected
Concentration
> Screening

Value?

No

No

No

-

No

No

No

No

No

-

Yes

No

No

Yes

No

Yes

No

-

-

No

No

COPC?
(g)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

</=Screenlng Level

</=Screenmg Level

</=Screenlng Level

</=BKG

</=Screening Level

</=Screenmg Level

</=Screemng Level

</=Screemng Level

</=Screening Level

EN

</=BKG

</=Screenmg Level

</=Screening Level

EN

</=Screenmg Level

EN

</=BKG

</=Screenmg Level

EN

EN

</=Screening Level

</=Screenmg Level
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TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 63 of 204

Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(e)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
* Screening

Value?
COPC?

(g) Reason

P-AA-P-3-122

VOCs

4-Methyl-2-pentanone (MIBK)

Methyl N-Butyl Ketone

108-10-1

591-78-6

ug/L

ug/L

1 : 1 . 1
1 - 1 : 1

100

100

1 30E+00

1.50E+00

No

No

NA

NA

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

-

-

1 60E+02

1 60E+02

No

No

No

No

</=Screenlng Level

</=Screening Level
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Revision 0



TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 64 of 204

Constituent

P-AA-P-3-126

VOC*

Acetone

Carbon Disulfide

Chloromethane

Methane

Metals

Aluminum

Arsenic

Barium

Beryllium

Calcium

Chromium

Cobalt

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Sodium

Vanadium

Zinc

CAS

67-64-1

75-15-0

74-87-3

74-82-8

7429-90-5

7440-38-2

7440-39-3

7440-41-7

7440-70-2

7440-47-3

7440-48-4

7439-89-6

7439-92-1

7439-95-4

7439-96-5

7440-02-0

7440-09-7

7440-23-5

7440-62-2

7440-66-6

Unit*

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 - 1 - 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 : 1 - 1

1 1 - 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

1 60E+01

5 20E-01

7 70E-01

5 90E+01

3 OOE+03

4 30E+00

1 50E+02

240E-01

3 10E+05

1 20E+02

4 50E+00

750E+04

4 20E+00

8.00E+04

1 20E+03

2 80E+01

1 20E+04

1 40E+05

8 OOE+00

1 50E+02

Essential
Nutrient?

No

No

No

No

No

No

No

No

Yes

No

No

Yes

No

Yes

No

No

Yes

Yes

No

No

Background
Concentration

(d)

NA

NA

NA

1 88E+03

1 26E+04

7 20E+01

3 OOE+02

NA

1 44E+06

2 40E+02

5 20E+02

3 OOE+05

1 04E+01

4 OOE+05

5 60E+04

3 OOE+02

6 60E+04

4 OOE+05

3 60E+01

6 OOE+05

Off-slta
Background
Locatlon(e)

OS-UAA-1/OS-1-110

OS -UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS -UAA-1/OS 1-110

OS-UAA-1iOS-1-110

OS -UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS -UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS -UAA-1/OS-1 110

OS -UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

Is Detected
Concentration
> Background?

-

-

--

No

No

No

No

--

No

No

No

No

No

No

No

No

No

No

No

No

Ground
water

Screening
Level (f)

7 OOE+02

7 OOE+02

1 50E+00

NA

3 60E+04

5 OOE+01

2 OOE+03

4 OOE+00

NA

1 OOE+02

1 OOE+03

5 OOE+03

7 50E+00

NA

1 50E+02

1 OOE+02

NA

NA

4 90E+01

5 OOE+03

Is Detected
Concentration
> Screening

Value?

No

No

No

-

No

No

No

No

-

Yes

No

Yes

No

-

Yes

No

-

-

No

No

COPC?
(g)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No ~~!

No

No

Reason

</=Screening Level

</=Screenlng Level

</=Screenmg Level

</=BKG

</=Screenmg Level

</=Screening Level

</=Screenmg Level

</=Screenmg Level

EN

</=BKG

</=Screenlng Level

EN

</= Screening Level

EN

«/=BKG

</=Screemng Level

EN

EN

</=Screening Level

</=Screenmg Level
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DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 65 of 204

Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatloi(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

P - AA-P-3-42

VOCs

Carbon Disulfide

Dichloromethane

75-15-0

75-09-2

ug/L

ug/L

1 1 1

1 1 1

100

100

5 55E-01

1 OOE+00

No

No

NA

NA

OS - UAA-1/OS-1-40

OS-UAA-1/OS-1-40

-

-

7 OOE+02

5 OOE+00

No

No

No

No

</=Screenmg Level

</=Screenmg Level
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TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 66 of 204

Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(0

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

P - AA-P-3-52

VOCs

Carbon Disulfide |75-15-0 ug/L 1 : 1 : 1 100 2.80E-01 No | NA OS - UAA-1OS-1-50 | 7.00E+02 No No </=Screening Level
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TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 67 of 204

Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(«=)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (0

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

P - AA-P-3-62

VOC*

Carbon Disulfide

Ethylbenzene

75-15-0

100-41-4

ug/L

ug/L

1 1 1

1 1 1

100

100

480E-01

895E-01

No

No

NA

NA

OS - UAA-1/3S-1-60

OS - UAA-1/3S-1-60

-

-

7 OOE+02

7 OOE+02

No

No

No

No

</=Screenlng Level

</=Screening Level
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TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 68 of 204

Constituent

P - AA-P-3-72

VOCs

1 , 1 ,2,2-Telrachloroethane

Ethylbenzene

Methane

Herbicide

MCPP

Metals

Aluminum

Arsenic

Barium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Sodium

Vanadium

Zinc

CAS

79-34-5

100-41-4

74-82-8

93-65 2

7429-90-5

7440-38-2

7440-39-3

7440-70-2

7440-47-3

7440-48-4

7440-50-8

7439-89-6

7439-92-1

7439-95-4

7439-96-5

7440-02-0

7440-09-7

7440-23-5

7440-62-2

7440-66-6

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

V. FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

4 20E-01

8 50E-01

1 90E+Q1

2 20E+01

2 40E+03

3 70E+00

1 80E+02

1 30E+05

2 30E+01

3 OOE+00

850E+00

360E+04

490E+00

320E+04

1 10E+03

1 40E+01

5 10E+03

1 20E+04

7 90E+00

360E+01

Essential
Nutrient?

No

No

No

No

No

No

No

Yes

No

No

No

Yes

No

Yes

No

No

Yes

Yes

No

No

Background
Concentration

(d)

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Off-sita
Background
Locatloi(e)

OS - UAA-1/OS-1-70

OS - UAA-1/OS-1-70

OS -UAA-1/OS 1-70

OS - UAA-1/OS-1-70

OS - UAA-1/OS-1-70

OS -UAA-1/OS 1-70

OS-UAA-1/OS-1-70

OS - UAA-1/OS-1-70

OS - UAA-1/OS-1-70

OS - UAA-1/OS-1-70

OS - UAA-1/OS-1-70

OS • UAA-1/OS-1-70

OS - UAA-1/OS-1-70

OS - UAA-1/OS-1-70

OS -UAA-1/OS 1-70

OS - UAA-1/OS-1-70

OS - UAA-1/OS-1-70

OS-UAA-1/OS-1-70

OS - UAA-1/OS-1-70

OS - UAA-1/OS-1-70

Is Detected
Concentration
> Background?

-

-•

--

-

-

-

-

-

-

-

--

--

--

--

-

Ground
water

Screening
Level (f)

5 50E-02

7 OOE+02

NA

360E+01

3 60E+04

5 OOE+01

2 OOE+03

NA

1 OOE+02

1 OOE+03

6 50E+02

5 OOE+03

7 50E+00

NA

1 50E+02

1 OOE+02

NA

NA

4 90E+01

5 QOE+03

Is Detected
Concentration
> Screening

Value?

Yes

No

No

No

No

No

-

No

No

No

Yes

No

-

Yes

No

-

-

No

No

COPC?
(g)

Yes

No

No ,

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

No

No

Reason

> Screening Level

</=Screenlng Level

No Dose Response Value

</=Screenmg Level

</=Screening Level

</=Screening Level

</=Screontng Level

EN

</=Screenlng Level

</=Screenlng Level

</=Screening Level

EN

</=Screenmg Level

EN

>Screamng Level

</=Screening Level

EN

EN

</=Screenmg Level

</=Screenmg Level
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TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 69 of 204

Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-slta
Background
Locatloi(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (0

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

P - AA-P-3-82

VOCs

Benzene

Carbon Disulfide

Chloroform

71-43-2

75-15-0

67-66-3

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

100

100

100

5 40E-01

540E-01

2 OOE-01

No

No

No

NA

NA

NA

OS-UAA-1/OS-1-80

OS-UAA-1/OS-1-80

OS - UAA-1/OS-1-80

--

-

-

5 OOE+00

7 OOE+02

8 OOE+01

No

No

No

No

No

No

</=Screenlng Level

</=Screening Level

</=Screenlng Level
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TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 70 of 204

Constituent

P - BDRK-P-1-158

VOCs

2-Butanone (MEK)

Acetone

Benzene

Carbon Disulfide

Chtarobenzene

Chloroform

Dlchloromethane

Methane

Toluene

SVOCs

Benzo(a)pyrene

Benzo(b)f1uoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

bis(2-Ethylhexyl)phthalate

Chrysene

Dl-n-octylphthalate

Dlbenzo(a,h)anth racene

lndeno(1,2.3-cd)pyrene

Phenol

Pesticide

Heptachlor

Herbicide

MCPA

Metals

Aluminum

Barium

CAS

78-93-3

67-64-1

71-432

75-15-0

108-90-7

67-66-3

75-09-2

74-82-8

108-88-3

50-32-8

205-99-2

191-24-2

207-08-9

117-81-7

218-01-9

117-84 0

53-70-3

193-39-5

108-95-2

76-44-8

94-74-6

7429-90-5

7440-39-3

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

4 1 OE+00

3 80E+01

2 10E+01

1 70E+00

7 80E+00

7 10E+00

1 30E+00

1 50E+00

8 90E 01

1 30E+00

1 60E+00

1 80E+00

180E+00

1 30E+00

6 80E-01

1 10E+00

1 50E+00

1 30E+00

2 70E+00

6 30E-03

5 20E+01

5 10E+03

2 30E+02

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(d)

NA

NA

6 80E+00

NA

1 42E+03

NA

NA

1 88E+03

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

1 26E+04

3 OOE+02

Off-sin
Background
Locatlo-i(e)

OS-UAA-1/OS-1-110

OS -UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS -UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS -UAA-1/OS 1-110

OS -UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS -UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS -UAA-1/OS 1-110

OS-UAA-1/OS-1-110

Is Detected
Concentration
> Background?

--

--

Yes

--

No

--

-

No

-

-

-

-

--

-

-

-

~

--

No

No

Ground
water

Screening
Level (f)

1 90E+03

7 OOE+02

5 OOE+00

7 OOE+02

1 OOE+02

8 OOE+01

5 OOE+00

NA

1 OOE+03

2 OOE-01

1 80E-01

2 10E+02

1 70E-01

6 OOE+00

1 50E+00

1 40E + 02

3 OOE-01

4 30E 01

1 OOE+02

4 OOE-01

1 80E+01

3 60E+04

2 OOE+03

Is Detected
Concentration
> Screening

Value?

No

No

Yes

No

No

No

No

-

No

Yes

Yes

No

Yes

No

No

No

Yes

Yes

No

No

Yes

No

No

COPC?
(g)

No

No

Yes

No

No

No

No

No

No

Yes

Yes

No

Yes

No

No

No

Yes

Yes

No

No

Yes

No

No

Reason

</=Screenmg Level

</=Screenmg Level

>Screenmg Level

</=Screenmg Level

</=Screemng Level

</=Screenlng Level

</=Screening Level

</=BKG

</=Screenlng Level

>Screenmg Level

>Screening Level

</=Screenmg Level

>Screening Level

</=Screening Level

</=Screenmg Level

</=Screening Level

>Screenmg Level

^Screening Level

</=Screenlng Level

</=Screenmg Level

>Screenlng Level

</=Screenlng Level

</=Screenmg Level
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TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 71 of 204

Constituent

3eryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Sodium

Vanadium

Zinc

CAS

7440-41-7

7440-»3-9

7440-70-2

7440-47-3

7440-48-4

7440-50-8

7439-89-6

7439-92-1

7439-95-4

7439-96-5

7439-97-6

7440-02-0

7440-09-7

7782-49-2

7440-23-5

7440-62-2

7440-66*

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

3 60E-01

730E-01

5 20E+05

340E+01

2 20E+00

2 30E+01

9 30E+03

3 60E+00

1 90E+04

2 30E+02

1 10E-01

3 20E+01

1 70E+04

5 50E+00

1 40E+05

1 90E+01

6 30E+01

Essential
Nutrient?

No

No

Yes

No

No

No

Yes

No

Yes

No

No

No

Yes

No

Yes

No

No

Background
Concentration

(d)

NA

5 40E+03

1 44E+06

2 40E+02

5 20E+02

7 60E+01

3 OOE+05

1 04E+01

4 OOE+05

5 60E+04

NA

3 OOE+02

6 60E+04

NA

4 OOE+05

3 60E+01

6 OOE+05

Off-site
Background
Locatlon(e)

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS -UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

OS-UAA-1/OS-1-110

Is Detected
Concentration
> Background?

--

No

No

No

No

No

No

No

No

No

-

No

No

No

No

No

Ground
water

Screening
Level (f)

4 OOE+00

5 OOE+00

NA

1 OOE+02

1 OOE+03

6 50E+02

5 OOE+03

7 50E+00

NA

1 50E+02

2 OOE+00

1 OOE+02

NA

5 OOE+01

NA

4 90E+01

5 OOE+03

Is Detected
Concentration
> Screening

Value?

No

No

-

No

No

No

Yes

No

--

Yes

No

No

No

-

No

No

COPC?
(g)
No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

</=Screening Level

</=Screenlng Level

EN

</=Screening Level

</=Screening Level

</=Screening Level

EN

</=Screenmg Level

EN

</=BKG

</=Screenmg Level

</=Screenmg Level

EN

</=Screenmg Level

EN

</=Screening Level

</=Screening Level
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TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 72 of 204

Constituent CAS Unit*
FOD
(a)

V. FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatloi(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q - AA-Q-1-100

VOCs

Chlorobenzene 108-90-7 | ug/L | 1 1 1 100 2 OOE+02 No | 4 20E+03 OS - UAA-3/OS-3-104 No | 1 OOE+02 Yes | No </=BKG

SVOCs

1 ,4-Dtchlorobenzene

2-Chlorophenol

4-Chbroaniline

106-46-7

95-57-8

106-47-8

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

100

100

100

7 80E+00

4 60E+00

5 20E+00

No

No

No

4 40E+03

2 80E+01

4 20E+03

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

No

No

No

7 50E+01

3 50E+01

2 80E+01

No

No

No

No

No

No

</=Screenlng Level

</=Screenlng Level

</=Screenmg Level
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TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 73 of 204

Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q - AA-Q-1-110

VOCs

Benzene

Chlorobenzene

Chloromethane

Ethylbenzene

Toluene

Vinyl chloride

Xylenes, Total

71-43-2

108-90-7

74-87-3

100-41-4

108-88-3

75-01-4

1330-20-7

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

1 OOE+01

1 30E+02

2 10E-01

890E-01

3 90E-01

3 20E+00

2 OOE+00

No

No

No

No

No

No

No

8 60E+00

1 14E+03

NA

NA

NA

NA

NA

OS -UAA-3/OS-3-114

OS - UAA-3/OS-3-1 14

OS - UAA-3/OS-3-1 14

OS-UAA-3/OS-3-114

OS - UAA-3/OS 3-1 14

OS - UAA-3/OS-3 1 14

OS -UAA-3/OS 3 114

Yes

No

-

-

-

-

-

5 OOE+00

1 OOE+02

1 50E+00

7 OOE+02

1 OOE+03

2 OOE+00

1 OOE+04

Yes

Yes

No

No

No

Yes

No

Yes

No

No

No

No

Yes

No

>Screenlng Level

</=BKG

</=Screemng Level

</=Screening Level

</=Screening Level

>Screening Level

</=Screening Level

SVOCs

1 2-Dichtorobenzene

1 ,4-Dichlorobenzene

2-Chlorophenol

4-Chloroanlline

Naphthalene

95-50-1

106-46-7

95-57-8

106-47-8

91-20-3

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

3 OOE+00

3 20E+00

3 60E+00

160E+00

2 OOE+00

No

No

No

No

No

4 60E+01

3 60E+03

3 40E+01

NA

NA

OS -UAA-3/OS-3-114

OS-UAA-3/OS-3-114

OS-UAA-3/OS-3-114

OS-UAA-3/OS-3-114

OS-UAA-3/OS-3-114

No

No

No

-

-

6 OOE+02

7 50E+01

3 50E+01

2 80E+01

1 40E+02

No

No

No

No

No

No

No

No

No

No

</=Screening Level

</=Screening Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level
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TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 74 of 204

Constituent

Q - AA-Q-1-120

VOC*

Benzene

Chlorobenzene

Ethylbenzene

Methane

Vinyl chloride

SVOCs

1 ,2-DtchiOrobenzene

1,4-Dlchlorobenzene

2-Chlorophenol

4-Chtoroanlllne

Benzo(g,h,!)perylene

Dibenzo(a,h)anth racene

lndeno(1 ,2,3-cd)pyrene

Naphthalene

Phenol

Metal*

Aluminum

Arsenic

Banum

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

CAS

71-43-2

108-90-7

100-41-4

74-82-8

7501-4

95-50-1

106-46-7

95-57-8

106-47-8

191-24-2

53-70-3

193-39-5

91-20-3

108-95-2

7429-90-5

7440-38-2

7440-39-3

7440-41-7

7440-43-9

7440-70-2

7440-47-3

7440-48-4

7440-50-8

7439-89-6

7439-92-1

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 - 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

2 80E+01

3 10E+02

2 10E+00

9 80E+01

290E+00

7 40E+00

6 10E+00

1 OOE+01

2 70E+01

1 OOE+00

1 OOE+00

1 OOE+00

5 90E+00

3 40E+00

3 OOE+04

3 70E+01

1 10E+03

190E+00

9 40E-01

3 OOE+05

5 30E+02

3 20E+01

1 40E+02

1 10E+05

4 20E+01

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

Yes

No

Background
Concentration

(d)

3 60E+00

7 20E+02

NA

2 80E+01

NA

3 20E+01

3 OOE+03

1 94E+01

1 96E+01

1 38E+00

NA

NA

NA

NA

2 40E+03

NA

3 OOE+02

NA

4 OOE+00

6 80E+05

760E+01

3 OOE+00

5 OOE+01

1 22E+05

NA

Off-site
Background
Locatlon(e)

OS-UAA-3/OS-3-116

OS - UAA-3/OS-3 116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS - UAA-3/OS-3 116

OS - UAA-3/OS-3-1 16

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS- UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS UAA-3/OS 3-1 16

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

Is Detected
Concentration
> Background?

Yes

No

Yes

No

No

No

Yes

No

-

-

-

-

Yes

-•

Yes

-

No

No

Yes

Yes

Yes

No

--

Ground
water

Screening
Level (f)

5 OOE+00

1 OOE+02

7 OOE+02

NA

2 OOE+00

6 OOE+02

7 50E+01

3 50E+01

280E+01

2 10E+02

3 OOE-01

4 30E-01

1 40E+02

1 OOE+02

3 60E+04

5 OOE+01

2 OOE+03

4 OOE+00

5 OOE+00

NA

1 OOE+02

1 OOE+03

6 50E+02

5 OOE+03

7 50E+00

Is Detected
Concentration
> Screening

Value?

Yes

Yes

No

-

Yes

No

No

No

No

No

Yes

Yes

No

No

No

No

No

No

No

-

Yes

No

No

Yes

Yes

COPC?
(g)

Yes

No

No

No

Yes

No

No

No

No

No

Yes

Yes

No

No

No

No

No

No

No

No

Yes

No

No

No

Yes

Reason

>Screening Level

</=BKG

</=Screening Level

No Dose Response Valu<

>Screenmg Level

</=Screening Level

</=Screening Level

</=Screening Level

</=Screening Level

</=Screemng Level

>Screenlng Level

>Screenlng Level

</=Screening Level

</=Screening Level

</=Screening Level

</=Screening Level

</=Screening Level

</=Screenmg Level

</=Screenmg Level

EN

>Screening Level

</=Screenlng Level

</=Screenlng Level

EN

>Screening Level

August 31 2003

Revision 0



TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
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Constituent

Magnesium

Manganese

Nickel

Potassium

Sodium

Vanadium

Zinc

CAS

7439-95-4

7439-96-5

7440-02-0

7440-09-7

7440-23-5

7440-62-2

7440-66-6

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

Detected
Concentration

(c)

8 10E+04

2 20E+03

1 30E+02

2 40E+04

6 10E+04

7 90E+01

4 40E+02

Essential
Nutrient?

Yes

No

No

Yes

Yes

No

No

Background
Concentration

(d)

2 40E+05

2 40E+03

2 20E+01

2 20E+04

1 22E+05

NA

4 60E+02

Off-site
Background
Locatlon(e)

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3116

OS - UAA-3/OS-3-1 16

Is Detected
Concentration
> Background?

No

No

Yes

Yes

No

-
No

Ground
water

Screening
Level (f)

NA

1 50E+02

1 OOE+02

NA

NA

4 90E+01

5 OOE+03

Is Detected
Concentration
> Screening

Value?

-

Yes

Yes

-

-
Yes

No

COPC?

(g)
No

No

Yes

No

No

Yes

No

Reason

EN

</=BKG

>Screenmg Level

EN

EN

>Screenlng Level

</=Screening Level
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DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
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Constituent

Q • AA-Q-1-127

SVOCs

1 ,2,4-Trichlorobenzene

1 ,3-Dichlorobenzene

1,4-DrChlorobenzene

2,4-Dichlorophenol

2-Chlorophenol

Naphthalene

Phenol

Metals

Arsenic

Barium

Calcium

Copper

Iron

Magnesium

Manganese

Nickel

Potassium

Sodium

Thallium

Vanadium

Zinc

CAS

120-82-1

541-73-1

106-46-7

120-83-2

95-57-8

91-20-3

108-95-2

7440-38-2

7440-39-3

7440-70-2

7440-50-8

7439-89-6

7439-95-4

7439-96-5

7440-02-0

7440-09-7

7440-23-5

7440-28-0

7440-62-2

7440-66-6

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 - 1 : 1

1 : 1 : 1

1 1 1

1 1 1

1 1 - 1

1 - 1 - 1

1 1 1

1 :1 1

1 1 1

1 - 1 - 1

1 : 1 . 1

1 1 :1

1 - 1 1

1 - 1 : 1

1 : 1 - 1

1 - 1 1

1 .1 1

1 : 1 - 1

1 : 1 : 1

1.1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(e)

6.10E+00

2.50E+00

2 20E+01

1 20E+01

5.60E+00

3.1 OE+00

2 OOE+00

8 70E+00

2 60E+02

2 60E+05

1.20E+00

1 30E+04

7 OOE+04

7.10E+02

7.30E+00

2 60E+04

6 40E+04

3.70E+00

2.80E+00

2 30E+01

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

Yes

No

Yes

Yes

No

No

Yes

Yes

No

No

No

Background
Concentration

(d)

NA

2.60E+01

3 OOE+03

1 06E+02

1 94E+01

NA

NA

NA

3 OOE+02

6 80E+05

5 OOE+01

1.22E+05

2 40E+05

2.40E+03

2 20E+01

2 20E+04

1 22E+05

NA

NA

4 60E+02

Off-si: e
Background
Locaticn(e)

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS -UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS - UAA-3/OS-3-1 16

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS -UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

Is Detected
Concentration
> Background?

-

No

No

No

No

-

-

-

No

No

No

No

No

No

No

Yes

No

-

-

No

Ground
water

Screening
Level (f)

7 OOE+01

6.00E+02

7 50E+01

2 10E+01

3 50E+01

1 40E+02

1 OOE+02

5 OOE+01

2 OOE+03

NA

6 50E+02

5 OOE+03

NA

1.50E+02

1 OOE+02

NA

NA

2 OOE+00

4.90E+01

5.00E+03

Is Detected
Concentration
> Screening

Value?

No

No

No

No

No

No

No

No

No

-

No

Yes

Yes

No

-

-

Yes

No

No

COPC?
(g)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

Reason

</=Screenlng Level

</=Screening Level

</=Screening Level

</=Screenmg Level

</=Screenlng Level

</=Screenmg Level

</=Screening Level

</=Screening Level

</=Screenmg Level

EN

</=Screenlng Level

EN

EN

</=BKG

</=Screenlng Level

EN

EN

>Screening Level

</=Screening Level

</=Screenmg Level
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DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
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Constituent

Q-AA-Q-1-127.5

VOCs

Benzene

Chlorobenzene

Chloromethane

Ethylbenzene

Methane

Toluene

Vinyl chloride

Xylenes, Total

SVOCs

1,2-Dlchlorobenzene

1,4-Dlchlorobenzene

4-Chtoroanlline

Pesticide

alpha-BHC

Dieldnn

Endosulfan II

Endosulfan Sulfate

Endrin

Heptachlor Epoxide

Herbicide

2,4-D

Metal*

Aluminum

Arsenic

Barium

Beryllium

Cadmium

CAS

71-43-2

108-90-7

74-87-3

100-41-4

74-82-8

108-88-3

75-01-4

1330-20-7

95-50-1

106-46-7

106-47-8

319-84-6

60-57-1

33213-65-9

1031-07-8

72-20-8

1024-57-3

94-75-7

7429-90-5

7440-38-2

7440-39-3

7440-41-7

744Q-43-9

Unit*

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

•/, FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

3 30E+01

9 75E+02

2 60E+00

6 70E+00

9 95E+01

1 SOE+00

4 55E+00

1 95E+01

4 35E+02

1 90E+01

2 85E+03

560E-02

630E-02

4 OOE-02

510E-02

550E-02

4 50E-01

240E+00

2 20E+04

3 60E+01

640E+02

2 30E+00

1 30E+00

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(d)

3 60E+00

7 20E+02

NA

NA

2 80E+01

NA

NA

NA

3 20E+01

3 OOE+03

1 96E+01

NA

NA

NA

NA

NA

NA

NA

2 40E+03

NA

3 OOE+02

NA

4 OOE+00

Off-she
Background
Locatlon(e)

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-118

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS - UAA-3/OS-3-1 16

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS - UAA-3/OS-3-1 18

OS-UAA-3/OS-3-116

OS - UAA-3/OS-3-1 16

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS - UAA-3/OS-3-1 16

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS - UAA-3/OS-3-1 16

Is Detected
Concentration
> Background?

Yes

Yes

-

-

Yes

-

-

-

Yes

No

Yes

--

•-

-

-

-

-

-

Yes

-

Yes

-

No

Ground
water

Screening
Level (f)

5 OOE+00

1 OOE+02

1 50E+00

7 OOE+02

NA

1 OOE+03

2 OOE+00

1 OOE+04

6 OOE+02

7 50E+01

2 80E+01

1 1 0E-01

9 OOE+00

4 20E+01

4 20E+01

2 OOE+00

2 OOE 01

7 OOE+01

3 60E+04

5 OOE+01

2 OOE+03

4 OOE+00

5 OOE+00

Is Detected
Concentration
> Screening

Value?

Yes

Yes

Yes

No

-

No

Yes

No

No

No

Yes

No

No

No

No

No

Yes

No

No

No

No

No

No

COPC?
(g)

Yes

Yes

Yes

No

No

No

Yes

No

No

No

Yes

No

No

No

No

No

Yes

No

No

No

No

No

No

Reason

>Screemng Level

>Screening Level

>Screenmg Level

</=Screenmg Level

Mo Dose-Response Value

</=Screenmg Level

>Screenlng Level

</=Screening Level

</=Screenmg Level

</=Screenmg Level

>Screenlng Level

</=Screening Level

</=Screening Level

</=Screening Level

</=Screenmg Level

</=Screenmg Level

>Screening Level

</=Screening Level

</-Screemng Level

</=Screemng Level

</=Screenmg Level

</=Screenlng Level

^/'Screening Level
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TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
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Constituent

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

Sodium

Vanadium

Zinc

CAS

7440-70-2

7440-47-3

7440-18-4

7440-50-8

7439-89-6

7439-92-1

7439-95Jt

7439-96-5

7440-02-0

7440-09-7

7782-49-2

7440-23-5

7440-62-2

7440-66-6

Unit*

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

<e)

3 10E+05

1 75E+02

2 30E+01

7 35E+01

860E+04

4 90E+01

7 80E+04

3 65E+03

7 50E+01

3 20E+04

5 30E+00

660E+04

7 10E+01

3 60E+02

Essential
Nutrient?

Yes

No

No

No

Yes

No

Yes

No

No

Yes

No

Yes

No

No

Background
Concentration

(d)

6 80E+05

7 60E+01

3 OOE+00

5 OOE+01

1 22E+05

NA

2 40E+05

2 40E+03

2 20E+01

2 20E+04

NA

1 22E+05

NA

4 60E+02

Off-site
Background
Locatlon(e)

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS -UAA-3/OS 3 116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS - UAA-3/OS-3-1 16

OS-UAA-3/OS-3-116

OS UAA-3/OS-3-1 16

OS-UAA-3/OS-3-116

Is Detected
Concentration
> Background?

No

Yes

Yes

Yes

No

-

No

Yes

Yes

Yes

-

No

-

No

Ground
water

Screening
Level (f)

NA

1 OOE+02

1 OOE+03

650E+02

5 OOE+03

7 50E+00

NA

1 50E+02

1 OOE+02

NA

5 OOE+01

NA

4 90E+01

5 OOE+03

Is Detected
Concentration
> Screening

Value?

-

Yes

No

No

Yes

Yes

--

Yes

No

No

--

Yes

No

COPC?

(g)
No

Yes

No

No

No

Yes

No

Yes

No

No

No

No

Yes

No

Reason

EN

>Screening Level

</=Screening Level

</=Screenmg Level

EN

>Screening Level

EN

>Screenmg Level

</=Screening Level

EN

</=Screenmg Level

EN

>Screenmg Level

</=Screening Level
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TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 79 of 204

Constituent

Q • AA-Q-1-50

VOCs

1,1-Dichloroethane

1 ,2-Dlchloroethene (total)

Acetone

Benzene

Carbon Disuldde

Chlorobenzene

Chloroethane

Chloromethane

Ethylbenzene

Methane

Vinyl chloride

SVOCs

1 ,2-Dichlorobenzene

1,3-Dlchlorobenzene

1 ,4-Dlchlorobenzene

2,4-Dichlorophenol

2-Chtorophenol

4-Chloroanillne

Pesticide

Heptachlor Epoxide

Herbicide

2,4,5-TP (Silvex)

2,4-D

2,4-DB

Dichlorprop

Metals

Aluminum

CAS

75-34-3

540-59-0

67-64-1

71-43-2

75-15-0

108-90-7

75-00-3

74-87-3

100-41-4

74-82-8

75-01-4

95-50-1

541-73-1

106-46-7

120-83-2

95-57-8

106-17-8

1024-57-3

93-72-1

94-75-7

94-82-6

120-36-5

7429-90-5

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

560E+00

960E-01

1 10E+01

2 40E+00

3 70E-01

1 30E+02

130E+00

960E-01

1 OOE+00

1 20E+02

720E-01

1 10E+01

2 50E+00

3 OOE+01

1 OOE+00

3 20E+00

1 30E+02

1 10E-02

1 70E-01

6 70E-01

8 90E 01

1 50E+00

3 70E+04

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(d)

1 04E+00

2 80E+00

NA

2 40E+00

NA

3 20E+02

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Off-site
Background
Locatlon(e)

OS - UAA-3/3S-3-54

OS - UAA-3/DS-3-54

OS - UAA-3/OS-3-54

OS - UAA-3/OS-3-54

OS - UAA-3/OS-3-54

OS - UAA-3/OS-3-54

OS - UAA-3/OS-3-54

OS - UAA-3/3S-3-54

OS - UAA-3/OS-3-54

OS - UAA-3/OS-3-54

OS - UAA-3/OS-3-54

OS - UAA-3/OS-3-54

OS - UAA-3/3S-3-54

OS - UAA-3/OS-3-54

OS - UAA-3/OS-3-54

OS - UAA-3/OS-3-54

OS UAA-3/OS-3-54

OS - UAA-3/OS-3 54

OS - UAA-3/3S-3-54

OS - UAA-3/OS-3-54

OS - UAA-3/OS-3-54

OS - UAA-3/OS-3-54

OS - UAA-3/OS-3-54

Is Detected
Concentration
> Background?

Yes

No

-

No

-

No

-

-

-

-

-

-

--

--

--

-

-

-

--

-

-

-

Ground
water

Screening
Level (f)

7 OOE+02

7 OOE+01

7 OOE+02

5 OOE+00

7 OOE+02

1 OOE+02

4 60E+00

1 50E+00

7 OOE+02

NA

2 OOE+00

6 OOE+02

6 OOE+02

7 50E+01

2 10E+01

3 50E+01

2 80E+01

2 OOE-01

5 OOE+01

7 OOE+01

2 90E+02

2 92E+02

3 60E+04

Is Detected
Concentration
> Screening

Value?

No

No

No

No

No

Yes

No

No

No

-

No

No

No

No

No

No

Yes

No

No

No

No

No

Yes

COPC?
(g)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

No

No

Yes

Reason

</=Screening Level

</=Screenlng Level

</=Screening Level

</=Screenlng Level

</=Screening Level

</=BKG

</=Screenmg Level

</=Screening Level

</=Screening Level

No Dose-Response Value

</=Screening Level

</=Screening Level

</=Screenlng Level

</=Screening Level

</=Screenlng Level

</=Screenlng Level

>Screenmg Level

</=Screening Level

</=Screenmg Level

</=Screening Level

</=Screenmg Level

</=Screenmg Level

>Screenmg Level
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DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 80 of 204

Constituent

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Sodium

Vanadium

Zinc

CAS

7440-36-0

7440-38-2

7440-39-3

7440-41-7

7440-43-9

7440-70-2

7440-47-3

7440-48-4

7440-50-8

7439-89-6

7439-92-1

7439-95-4

7439-96-5

7439-97-6

7440-02-0

7440-09-7

7782-49-2

7440-23-5

7440-62-2

7440-66-6

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(e)

5 70E+00

1 30E+02

6 70E+02

6 30E+00

760E+00

2 80E+05

1 60E+02

250E+01

8 30E+01

1 10E+05

1 60E+02

490E+04

4 80E+03

1 50E-01

1 10E+02

2 10E+04

7 40E+00

6 60E+04

1 70E+02

1 OOE+03

Essential
Nutrient?

No

No

No

No

No

Yes

No

No

No

Yes

No

Yes

No

No

No

Yes

No

Yes

No

No

Background
Concentration

(d)

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Off-slle
Background
Locatlon(e)

OS - UAA-3/3S-3-54

OS - UAA-3/3S-3-54

OS - UAA-3/OS-3-54

OS - UAA-3/3S-3-54

OS - UAA-3/3S-3-54

OS-UAA-3/3S-3-54

OS - UAA-3/3S-3-54

OS • UAA-3/DS-3-54

OS - UAA-3/3S-3-54

OS - UAA-3/3S-3-54

OS - UAA-3/3S-3-54

OS - UAA-3/3S-3 54

OS - UAA-3/3S-3-54

OS-UAA-3/3S-3-54

OS - UAA-3/3S-3-54

OS - UAA-3/DS-3-54

OS - UAA-3/3S-3-54

OS-UAA-3/3S-3-54

OS - UAA-3/3S 3 54

OS - UAA-3/3S-3-54

Is Detected
Concentration
> Background?

-

-

-

-

-

--

--

-

-

-

-

-

-

-

--

--

-

-

Ground
water

Screening
Level (f)

6 OOE+00

5 OOE+01

2 OOE+03

4 OOE+00

5 OOE+00

NA

1 OOE+02

1 OOE+03

6 50E+02

5 OOE+03

7 50E+00

NA

1 50E+02

2 OOE+00

1 OOE+02

NA

5 OOE+01

NA

4 90E+01

5 OOE+03

Is Detected
Concentration
> Screening

Value?

No

Yes

No

Yes

Yes

-

Yes

No

No

Yes

Yes

--

Yes

No
Yes

-

No

-

Yes

No

COPC?
(g)
No

Yes

No

Yes

Yes

No

Yes

No

No

No

Yes

No

Yes

No

Yes

No

No

No

Yes

No

Reason

</=Screenmg Level

>Screenmg Level

</=Screemng Level

>Screenlng Level

>Screening Level

EN

>Screening Level

</=Screening Level

</=Screenmg Level

EN

>Screenlng Level

EN

>Screenmg Level

</=Screening Level

> Screening Level

EN

</=Screenlng Level

EN

>Screenmg Level

</=Screemng Level
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TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 79 of 204

Constituent

Q • AAQ-1-50

VOCs

1,1-Dichloroethane

1 ,2-Dlchloroethene (total)

Acetone

Benzene

Carbon Disulfide

Chlorobenzene

Chloroethane

Chloromethane

Ethylbenzene

Methane

Vinyl chloride

SVOCs

1,2-Dlchlorobenzene

1,3-Dfchlorobenzene

1 ,4-Dtehtorobenzene

2,4-Dichlorophenol

2-Chlorophenol

4-Chloroaniline

Pesticide

Heptachlor Epoxide

Herbicide

2,4,5-TP (Silvex)

2,4-D

2,4-DB

Dichlorprop

Metals

Aluminum

CAS

75-34-3

540-59-0

67-64-1

71-43-2

75-15-0

108-90-7

75-00-3

74-87-3

100-41-4

74-82-8

75-01-4

95-50-1

541-73-1

106-46-7

120-83-2

95-57-8

106-47-8

1024-57-3

93-72-1

94-75-7

94-82-6

120-36 5

7429-90-5

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

5 60E+00

9 60E-01

1 10E+01

2 40E+00

3 70E-01

1 30E+02

1 30E+00

9 60E-01

1 OOE+00

1 20E+02

7 20E-01

1 10E+01

2 SOE+00

3 OOE+01

1 OOE+00

3 20E+00

1 30E+02

1 10E-02

1 70E-01

6JOE-01

8 90E-01

1 50E+00

3 70E+04

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(d)

1 04E+00

2 80E+00

NA

2 40E+00

NA

3 20E+02

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Off-site
Background
Locatlon(e)

OS - UAA-3/3S-3-54

OS - UAA-3/3S-3-54

OS - UAA-3/OS-3-54

OS - UAA-3/OS-3-54

OS - UAA-3/OS-3-54

OS - UAA-3/OS 3-54

OS - UAA-3/OS-3-54

OS - UAA-3/3S-3-54

OS - UAA-3/OS-3-54

OS - UAA-3/OS-3-54

OS - UAA-3/OS-3-54

OS - UAA-3/OS-3-54

OS - UAA-3/3S-3-54

OS - UAA-3/OS-3-54

OS - UAA-3/OS-3-54

OS - UAA-3/OS-3-54

OS UAA-3/OS-354

OS - UAA-3/OS-3-54

OS - UAA-3/3S-3-54

OS - UAA-3/OS 3 54

OS - UAA-3/OS 3-54

OS - UAA-3/OS-3-54

OS - UAA-3/OS-3-54

Is Detected
Concentration
> Background?

Yes

No

-

No

-

No

-

-

-

-

-

-

-

--

-

-

--

-

-

-

-

Ground
water

Screening
Level (f)

7 OOE+02

7 OOE+01

7 OOE+02

5 OOE+00

7 OOE+02

1 OOE+02

4 60E+00

1 50E+00

7 OOE+02

NA

2 OOE+00

6 OOE+02

6 OOE+02

7 50E+01

2 10E+01

3 50E+01

2 80E+01

2 OOE-01

5 OOE+01

7 OOE+01

2 90E+OZ

2 92E+02

3 60E+04

Is Detected
Concentration
> Screening

Value?

No

No

No

No

No

Yes

No

No

No

-

No

No

No

No

No

No

Yes

No

No

No

No

No

Yes

COPC?
(g)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

No

No

Yes

Reason

</=Screening Level

</=Screenlng Level

</=Screening Level

</=Screenlng Level

</=Screening Level

</=BKG

</=Screemng Level

</=Screenmg Level

</=Screening Level

No Dose-Response Value

</=Screenmg Level

</=Screenmg Level

</=Screening Level

</=Screenlng Level

</=Screenlng Level

</=Screenlng Level

>Screenmg Level

</=Screening Level

</=Screenmg Level

</=Screenlng Level

</=Screenmg Level

</=Screening Level

^Screening Level
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TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 82 of 204

Constituent CAS Units
FOD

(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q - AA-Q-1-70

VOC*

1,1-Dichloroethane

Chlorobenzene

75-34-3

108-90-7

ug/L

ug/L

1 1 1

1 1 1

100

100

1 1 0E+00

1 OOE+02

No

No

880E-01

3 OOE+02

OS - UAA-3/3S-3-74

OS - UAA-3/3S-3-74

Yes

No

7 OOE+02

1 OOE+02

No

No

No

No

</=Screenmg Level

</=Screening Level

SVOCs

1,2-Dlchlorobenzene

1 ,4-Olchlorobenzene

2-Chlorophenol

4-Chloroaniline

95-50-1

106-46-7

95-57-8

106^»7-8

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

4 OOE+00

9 60E+00

1 60E+00

1 40E+01

No

No

No

No

NA

NA

NA

NA

OS - UAA-3/DS-3-74

OS - UAA-3/3S-3-74

OS - UAA-3/3S-3-74

OS - UAA-3/3S-3-74

-

--

-

-

6 OOE+02

7 50E+01

3 50E+01

2 80E+01

No

No

No

No

No

No

No

No

</=Screening Level

</=Screening Level

</=Screening Level

</=Screening Level

August 31 2003
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TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 83 of 204

Constituent

Q - AA-Q-1-80

VOCs

1,1-Dichloroethane

Chlorobenzene

Chloroethane

Methane

SVOCs

1,2-Dicrilorobenzene

1 ,4-Dlchlorobenzene

2,4-Dlcrilorophenol

2-Chlorophenol

4-Chloroaniline

Anthracene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Benzyl Butyl Phthalate

Chrysene

Dlbenzo(a,h)anthracene

lndeno(1 ,2,3-cd)pyrene

N-Nltroso-di-n-propylamine

Pesticide

beta-BHC

gamma-BHC (Lindane)

Heptachlor

Herbicide

2,4,5-T

Metal*

Aluminum

CAS

75-34-3

108-90-7

75-00-3

74-82-8

95-50-1

106-46-7

120-83-2

95-57-8

106-47-8

120-12-7

205-99-2

191-24-2

207-08-9

85-68-7

218-01-9

53-70-3

193-39-5

621-64-7

319-85-7

58-89-9

76-44-8

93-76-5

7429-90-5

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

%FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

2 20E+00

1 30E+02

6 90E-01

6 70E+01

5 60E+00

1 20E+01

1 OOE+00

2 40E+00

5 50E+01

620E-01

3 70E+00

1 20E+00

840E-01

6 60E-01

580E-01

2 80E+00

880E-01

1 50E+00

1 70E-01

2 60E-02

1 60E-02

1 90E-01

5 80E+03

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(d)

NA

2 60E+03

NA

NA

1 OOE+01

3 40E+02

4 40E+00

2 80E+01

9 40E+02

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Off-site
Background
Locatlon(e)

OS - UAA-3/OS-3-84

OS • UAA-3/OS-3-84

OS - UAA-3/OS-3 84

OS - UAA-3/OS-3 84

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3-84

OS • UAA-3/OS-3-84

OS - UAA-3/OS-3-84

OS - UAA-3,05-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/3S-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/3S-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/3S-3 84

OS - UAA-3/3S-3-84

OS - UAA-3/3S-3 84

OS - UAA 3/3S-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/3S 3-84

Is Detected
Concentration
> Background?

-

No

--

-

No

No

No

No

No

-

-

-

-

-

--

-

-

-

-

Ground
water

Screening
Level (f)

7 OOE+02

1 OOE+02

4 60E+00

NA

6 OOE+02

7 50E+01

2 10E+01

3 50E+01

280E+01

2 10E+03

1 80E-01

2 10E+02

1 70E-01

1 40E+03

1 50E+00

3 OOE-01

4 30E-01

1 80E+00

2 OOE-01

2 OOE-01

4 OOE-01

3 60E+02

3 60E+04

Is Detected
Concentration
> Screening

Value?

No

Yes

No

-

No

No

No

No

Yes

No

Yes

No

Yes

No

No

Yes

Yes

No

No

No

No

No

No

COPC?

(g)

No

No

No

No

No

No

No

No

No

No

Yes

No

Yes

No

No

Yes

Yes

No

No

No

No

No

No

Reason

</=Screenlng Level

</=BKG

</=Screenlng Level

No Dose-Response Value

</=Screening Level

</=Screenlng Level

</=Screenlng Level

</=Screenlng Level

</=BKG

</=Screenmg Level

>Screenmg Level

</=Screening Level

>Screenmg Level

</=Screenlng Level

</=Screening Level

>Screemng Level

>Screenlng Level

</=Screening Level

</=Screenmg Level

</=Screening Level

</=Screenmg Level

</=Screenmg Level

</=Screenlng Level
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Constituent

Arsenic

Barium

Beryllium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Sodium

Vanadium

Zinc

CAS

7440-38-2

7440-39-3

7440-41-7

7440-70-2

7440-47-3

7440-48-4

7440-50-8

7439-89-6

7439-92-1

7439-95-4

7439-96-5

7439-97-6

7440-02-0

7440-09-7

7440-23-5

7440-62-2

7440-66-6

Unit*

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

%FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

1 OOE+01

6 30E+02

2 90E-01

2 40E+05

4 80E+01

5 1 0E+00

3 50E+01

490E+04

1 10E+01

5 OOE+04

3 OOE+03

2 10E-01

5 70E+01

130E+04

490E+04

1 60E+01

1 60E+02

Essential
Nutrient?

No

No

No

Yes

No

No

No

Yes

No

Yes

No

No

No

Yes

Yes

No

No

Background
Concentration

(d)

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Off-site
Background
Locatlon(e)

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3-84

OS UAA-3/OS-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/3S-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/3S-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/3S-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3-84

Is Detected
Concentration
> Background?

-

-

-

--

-

--

-

--

-

-

-

-

-

-

-

Ground
water

Screening
Level (f)

5 OOE+01

2 OOE+03

4 OOE+00

i NA

1 OOE+02

1 OOE+03

6 50E+02

5 OOE+03

7 50E+00

NA

1 50E+02

2 OOE+00

1 OOE+02

NA

NA

4 90E+01

5 OOE+03

Is Detected
Concentration
> Screening

Value?

No

No

No

-

No

No

No

Yes

Yes

-

Yes
No
No

-
-

No

No

COPC?
(g)
No

No

No

No

No

No

No

No

Yes

No

Yes

No

No

No

No

No

No

Reason

</=Screenmg Level

</=Screening Level

</=Screenlng Level

EN

</=Screenmg Level

</=Screenmg Level

</=Screening Level

EN

>Screenmg Level

EN

>Screenmg Level

</=Screenmg Level

</=Screening Level

EN

EN

</=Screenlng Level

</=Screenlng Level
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q - AA-Q-1-90

VOCs

1,1-Dichloroethane

Benzene

Chlorobenzene

Chloroethane

75-34-3

71-13-2

108-90-7

75-00-3

ug/L

ug/L

ug/L

ug/L

1 1 1
1 1 1
1 1 1

1 1 1

100

100

100

100

290E+00

1 40E+00

2 20E+02

8 40E-01

No

No

No

No

NA

1 10E+02

4 20E+03

NA

OS - UAA-3/3S-3-94

OS - UAA-3/3S-3-94

OS - UAA-3/OS-3-94

OS - UAA-3/3S-3-94

-

No

No

-

7 OOE+02

5 OOE+00

1 OOE+02

4 60E+00

No

No

Yes

No

No

No

No

No

</=Screenlng Level

</=Screenmg Level

</=BKG

</=Screenlng Level

SVOCs

1,4-Dichlorobenzene

2-Chlorophenol

4-Chloroanlllne

106-46-7

95 57-8

106-47-8

ug/L

ug/L

ug/L

1 1 1
1 1 1
1 1 1

100

100

100

1 20E+01

3 70E+00

1 10E+02

No

No

No

2 OOE+03

1 90E+01

1 60E+03

OS - UAA-3/3S-3-94

OS - UAA-3/3S-3-94

OS - UAA-3/3S-3-94

No

No

No

7 50E+01

3 50E+01

2 80E+01

No

No

Yes

No

No

No

</=Screenmg Level

</=Screening Level

</=BKG
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q • AA-Q-2-100

VOCs

1,1-Dlchloroethane

1,2-Dichloroethene (total)

Carbon Disulfide

Chlorobenzene

75-34-3

540-59-0

75-15-0

108-90-7

ug/L

ug/L

ug/L

ug/L

1 1 1

1.1 1

1 1 1

1 1 1

100

100

100

100

5 30E-01

5 40E-01

3 20E-01

1 10E+01

No

No

No

No

NA

NA

NA

4 20E+03

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS-UAA-3/OS-3-104

-
No

7 OOE+02

7 OOE+01

7 OOE+02

1 OOE+02

No

No

No

No

No

No

No

No

</=Screenlng Level

</=Screening Level

</=Screening Level

</=Screenlng Level

SVOCs

1 ,2-Dichlorobenzene

1 ,4-Dichlorobenzene

2,4,6-Trichlorophenol

2,4-Dichlorophenol

95-50-1

106-46-7

88-06-2

120-83-2

ug/L

ug/L

ug/L

ug/L

1 1 - 1

1 1 1

1 1 1

1 1 1

100

100

100

100

2 40E+00

5 30E+00

1 1 0E+00

4 90E+00

No

No

No

No

5 OOE+01

4 40E+03

1 56E+01

1 04E+02

OS-UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS 3-104

No

No

No

No

6 OOE+02

7 50E+01

1 OOE+01

2 10E+01

No

No

No

No

No

No

No

No

</=Screenmg Level

</=Screenmg Level

</=Screemng Level

</=Screenmg Level

Dloxln

2,3.7,8-TCDD-TEQ 1746-01-6 ug/L 1 1 1 100 4 62E-07 No NA OS-UAA-3/OS-3-104 - 3 OOE-05 No No </=Screenmg Level
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Constituent CAS Units
FOD

(a)

%FOD

(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(a)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q-AA-Q-2-110

VOCs

Benzene

Carbon Disulfide

Chlorobenzene

Chloroform

Toluene

Vinyl chloride

71-43-2

75-15-0

108-90-7

67-66-3

108-88-3

75-01-4

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

2 60E-01

1 70E+00

2 65E+00

245E-01

4 30E-01

8 55E-01

No

No

No

No

No

No

8 60E+00

NA

1 14E+03

NA

NA

NA

OS-UAA-3/OS-3-114

OS-UAA-3/OS-3-114

OS-UAA-3/OS-3-114

OS-UAA-3/OS-3-114

OS-UAA-3/OS-3-114

OS-UAA-3/OS-3-114

No

-

No

-

-

-

5 OOE+00

7 OOE+02

1 OOE+02

8 OOE+01

1 OOE+03

2 OOE+00

No

No

No

No

No

No

No

No

No

No

No

No

</=Screemng Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

</=Screemng Level

</=Screening Level

svoc*
1 ,4-Dlchlorobenzene

Benzo(g,h,l)perylene

106-46-7

191-24-2

ug/L

ug/L

1 1 1

1 1 1

100

100

1 50E+00

6 70E 01

No

No

3 60E+03

NA

OS -UAA-3/OS 3-1 14

OS -UAA-3/OS 3-1 14

No

-

7 50E+01

2 10E+02

No

No

No

No

</=Screenlng Level

</=Screenlng Level
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Constituent

Q-AA-Q-2-120

VOCs

1,2-Dichloroethene (total)

Benzene

Carbon Disulfide

Chlorobenzene

Methane

Toluene

Vinyl chloride

svoc*
1 ,2-Dichlorobenzene

1 ,4-Dichlorobenz6ne

Metals

Aluminum

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Selenium

CAS

540-59-0

71-W-2

75-15-0

108-90-7

74-82-8

108-88-3

75-01-1

95-50-1

106-46-7

7429-90-5

7440-38-2

7440-39-3

7440-41-7

7440-43-9

7440-70-2

7440-47-3

7440-48-4

7440-50-8

7439-89-6

7439-92-1

7439-95-4

7439-96-5

7440-02-0

7440-09-7

7782-49-2

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

%FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

1 0 0 ,

Detected
Concentration

(c)

6 90E-01

1 90E-01

1 OOE+00

8 70E+00

7 70E+00

7 50E-01

1 10E+00

2 30E+00

3 90E+00

4 OOE+04

3 40E+01

1 10E+03

230E+00

7 70E-01

3 60E+OG

3 OOE+02

8 70E+01

2 30E+02

1 30E+05

1 60E+02

1 10E+05

6 20E+03

1 90E+02

1 70E+04

7 70E+00

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

Yes

No

Yes

No

No

Yes

No

Background
Concentration

(d)

NA

3 60E+00

NA

7 20E+02

2 80E+01

NA

NA

3 20E+01

3 OOE+03

2 40E+03

NA

3 OOE+02

NA

4 OOE+00

6 80E+05

7 60E+01

3 OOE+00

5 OOE+01

1 22E+05

NA

2 40E+05

2 40E+03

2 20E+01

2 20E+04

NA

Off-site
Backgrcund
Locatlon(e)

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS • UAA-3/OS-3 116

OS -UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS - UAA-3/OS-3-1 16

OS-UAA-3/OS-3-116

OS UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS - UAA-3/OS-3-1 16

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS UAA-3/OS 3 116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

Is Detected
Concentration
> Background?

-

No

-

No

No

-

-

No

No

Yes

Yes

-

No

No

Yes

Yes

Yes

Yes

-

No

Yes

Yes

No

-

Ground
water

Screening
Level (f)

7 OOE+01

5 OOE+00

7 OOE+02

1 OOE+02

NA

1 OOE+03

2 OOE+00

6 OOE+02

7 50E+01

360E+04

5 OOE+01

2 OOE+03

4 OOE+00

5 OOE+00

NA

1 OOE+02

1 OOE+03

6 50E+02

5 OOE+03

7 50E+00

NA

1 50E+02

1 OOE+02

NA

5 OOE+01

la Detected
Concentration
> Screening

Value?

No

No

No

No

No

No

No

No

Yes

No

No

No

No

Yes

No

No

Yes

Yes

-

Yes

Yes

-

No

COPC?
(g)

No

No

No

No

No

No

No

No

No

Yes

No

No

No

No

No

Yes

No

No

No

Yes

No

Yes

Yes

No

No

Reason

</=Screenmg Level

</=Screening Level

</=Screening Level

</=Screenlng Level

</=BKG

</=Screemng Level

</=Screenmg Level

</=Screenmg Level

</=Screemng Level

>Screening Level

</=Screening Level

</=Screenmg Level

</=Screenlng Level

</=Screenmg Level

EN

>Screenlng Level

</=Screenlng Level

</=Screening Level

EN

>Screenmg Level

EN

>Screenlng Level

>Screenmg Level

EN

</=Screemng Level
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Constituent

Sodium

Vanadium

Zinc

CAS

7440-23-5

7440-62-2

7440-66-6

Units

ug/L

ug/L

ug/L

(a)

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

Detected
Concentration

(c)

3 40E+04

1 40E+02

3 20E+02

Essential
Nutrient?

Yes

No

No

Background
Concentration

(d)

1 22E+05

NA

4 60E+02

Off-site
Background
Locatlon(e)

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

Is Detected
Concentration
> Background?

No

-

No

Ground
water

Screening
Level (f)

NA

4 90E+01

5 OOE+03

Is Detected
Concentration
> Screening

Value?

-

Yes

No

COPC?
(g)
No

Yes

No

Reason

EN

>Screenlng Level

</=Screenmg Level
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Constituent

Q - AA-Q-2-130

VOCs

1 ,2-Dichloroethene (total)

Benzene

Chlorobenzene

Vinyl chloride

CAS

540-59-0

71-43-2

108-90-7

75-01-4

Units

ug/L

ug/L

ug/L

ug/L

FOD
(•)

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

Detected
Concentration

(c)

3 60E-01

3 50E-01

9 30E+00

8 70E-01

Essential
Nutrient?

No

No

No

No

Background
Concentration

(d)

NA

3 60E+00

7 20E+02

NA

Off-site
Background
Locatlon(e)

OS-UAA-3/OS-3-116

OS - UAA-3/OS-3-1 16

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

Is Detected
Concentration
> Background?

-

No

No

-

Ground
water

Screening
Level (f)

7 OOE+01

5 OOE+00

1 OOE+02

2 OOE+00

Is Detected
Concentration
> Screening

Value?

No

No

No

No

COPC?
(g)

No

No

No

No

Reason

</=Screemng Level

</=Screenmg Level

</=Screening Level

</=Screening Level
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q-AA-O-2-130B

VOC*

Methane 74-82-8 ug/L 1 1.1 100 1 20E+01 No 2 80E+01 OS-UAA-3/OS-3-116 No NA No </=BKG

Metals

Aluminum

Barium

Calcium

Chromium

Cobalt

Copper

Iron

Magnesium

Manganese

Nickel

Potassium

Sodium

Vanadium

Zinc

7429-90-5

7440-39-3

7440-70-2

7440-47-3

7440-48-4

7440-50-8

7439-89-6

7439-95-4

7439-96-5

7440-02-0

7440-09-7

7440-23-5

7440-62-2

7440-66-6

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

100

100

100

100

100

100

100

7 60E+02

4 10E+02

2 OOE+05

6 30E+00

1 40E+00

6 20E+00

1 50E+04

550E+04

4 10E+02

5 OOE+00

8 60E+03

350E+04

5 10E+00

1 20E+01

No

No

Yes

No

No

No

Yes

Yes

No

No

Yes

Yes

No

No

2 40E+03

3 OOE+02

6 80E+05

7 60E+01

3 OOE+00

5 OOE+01

1 22E+05

2 40E+05

2 40E+03

2 20E+01

2 20E+04

1 22E+05

NA

4 60E+02

OS-UAA-3/OS-3-116

OS - UAA-3/OS-3-1 16

OS-UAA-3/OS-3-116

OS - UAA-3/OS-3-1 16

OS - UAA-3/OS-3-1 16

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

No

Yes

No

No

No

No

No

No

No

No

No

No

-

No

3 60E+04

2 OOE+03

NA

1 OOE+02

1 OOE+03

6 50E+02

5 OOE+03

NA

1 50E+02

1 OOE+02

NA

NA

4 90E+01

5 OOE+03

No

No

-

No

No

No

Yes

--

Yes

No

-

-

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

</=Screening Level

</=Screenlng Level

EN

</=Screenmg Level

</=Screening Level

</=Screening Level

EN

EN

</=BKG

</=Screenmg Level

EN

EN

</=Screenlng Level

</=Screemng Level
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Constituent

Q-AA-Q-2-60

VOCs

1,1-Dichloroethane

1,2-Dichloroethene (total)

Chlorobenzene

Methane

svoc*
1 ,4-Dichlorob8nzene

2,4-Dichlorophenol

2-Chlorophenol

Naphthalene

Phenol

Oloxln
2,3,7,8-TCDD-TEQ

Metal*

Aluminum

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

CAS

75-34-3

540-59-0

108-90-7

74-82-8

106-46-7

120-83-2

95-57-8

91-20-3

108 95-2

1746-01-6

7429-90-5

7440-38-2

7440-39-3

7440-41-7

7440-43-9

7440-70-2

7440-47-3

7440-48-4

7440-50-8

7439-89-6

7439-92-1

7439-95-4

7439-96-5

7439-97-6

Unit*

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 - 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

1 20E+00

4 60E-01

1 10E+01

1 07E+01

3 30E+00

4 30E+01

7 80E+00

1 70E+00

1 40E+01

2 OOE-08

3 70E+04

4 80E+01

1 30E+03

3 OOE+00

1 OOE+00

4 50E+05

1 30E+02

4 60E+01

5 50E+01

1 20E+05

3 20E+01

1 20E+05

7 40E+03

2 80E-01

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

Yes

No

Yes

No

No

Background
Concentration

(d)

NA

2 60E+00

6 20E+01

3 40E+02

NA

NA

NA

NA

NA

NA

5 OOE+02

NA

2 OOE+02

NA

NA

4 40E+05

1 64E+01

1 08E+01

NA

1 96E+04

NA

1 26E+05

8 20E+03

NA

Off-she
Background
Locatlon(e)

OS - UAA-3/3S-3-64

OS - UAA-3/3S-3-64

OS - UAA-3/3S-3-64

OS - UAA-3/3S 3 64

OS - UAA-3/3S-3-64

OS - UAA-3/3S-3-64

OS - UAA-3/3S-3-64

OS - UAA-3/3S-3-64

OS - UAA-3/3S-3-64

OS - UAA-3/DS-3-64

OS - UAA-3/3S-3-64

OS - UAA-3/3S-3-64

OS - UAA-3/3S-3-64

OS UAA 3/3S 3 64

OS - UAA-3/3S-3-64

OS - UAA-3/3S-3-64

OS - UAA-3/3S-3-64

OS - UAA-3/3S-3 64

OS - UAA-3/3S-3-64

OS - UAA-3/3S-3-64

OS - UAA-3/3S-3-64

OS - UAA-3/3S-3-64

OS - UAA-3/3S-3-64

OS-UAA-3/3S-3-64

Is Detected
Concentration
> Background?

-

No

No

No

--

-

-

--

"

Yes

--

Yes

--

Yes

Yes

Yes

-
Yes

-

No

No

-

Ground
water

Screening
Level (f)

7 OOE+02

7 OOE+01

1 OOE+02

NA

7 50E+01

2 10E+01

3 50E+01

1 40E+02

1 OOE+02

3 OOE 05

3 60E+04

5 OOE+01

2 OOE+03

4 OOE+00

5 OOE+00

NA

1 OOE+02

1 OOE+03

6 50E+02

5 OOE+03

7 50E+00

NA

1 50E+02

2 OOE+00

Is Detected
Concentration
> Screening

Value?

No

No

No

--

No

Yes

No

No

No

No

Yes

No

No

No

No

-
Yes

No

No

Yes

Yes

-

Yes

No

COPC?
(g)

No

No

No

No

No

Yes

No

No

No

No

Yes

No

No

No

No

No

Yes

No

No

No

Yes

No

No

No

Reason

</=Screenmg Level

</=Screening Level

</=Screenlng Level

</=BKG

</=Screenlng Level

>Screenmg Level

</=Screenlng Level

</=Screemng Level

</=Screening Level

</=Screenlng Level

>Screenlng Level

</=Screenlng Level

</=Screenlng Level

</=Screenlng Level

</=Screening Level

EN

>Screenlng Level

</=Screenlng Level

</=Screenlng Level

EN

> Screening Level

EN

</=BKG

</=Screening Level
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Constituent

Nickel

Potassium

Sodium

Vanadium

Zinc

CAS

7440-02-0

7440-09-7

7440-23-5

7440-62-2

7440-66-6

Units

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

Detected
Concentration

(c)

1 20E+02

2 OOE+04

820E+04

1 20E+02

2 30E+02

Essential
Nutrient?

No

Yes

Yes

No

No

Background
Concentration

(d)

2 60E+01

1 OOE+05

1 76E+05

NA

9 OOE+01

Off-site
Background
Locatlon(e)

OS-UAA-3/3S-364

OS-UAA-3/3S-3-64

OS - UAA-3/3S-3-64

OS-UAA-3/DS-3-64

OS - UAA-3/3S-3-64

Is Detected
Concentration
> Background?

Yes

No

No

-

Yes

Ground
water

Screening
Level (f)

1 OOE+02

NA

NA

4 90E+01

5 OOE+03

Is Detected
Concentration
> Screening

Value?

Yes

•-

-
Yes

No

COPC?
(g)
Yes

No

No

Yes

No

Reason

>Screening Level

EN

EN

>Screening Level

</=Screemng Level

August 31, 2003
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q • AA-Q-2-70

VOCs

1,2-Dichloroethene (total)

Chlorobenzene

Toluene

540-59-0

108-90-7

108-88-3

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

100

100

100

5 90E-01

1 30E+01

3 40E-01

No

No

No

7 OOE+00

3 OOE+02

6 OOE 01

OS - UAA-3/ 35-3-74^

OS - UAA-3/3S-3-74

OS-UAA-3/DS-3-74

No

No

No

7 OOE+01

1 OOE+02

1 OOE+03

No

No

No

No

No

No

</=Screening Level

</=Screening Level

</=Screenlng Level

SVOCs

1 ,4-Dichlorobenzene

2,4-Dichlorophenol

106-46-7

120-83-2

ug/L

ug/L

1 1 1

1 1 1

100

100

4 60E+00

7 80E+00

No

No

NA

NA

OS - UAA-3OS-3-74

OS - UAA-3/DS-3-74

-

•-

7 50E+01

2 10E+01

No

No

No

No

</=Screening Level

</=Screening Level
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Constituent

Q - AA-Q-2-80

VOC*

1,1-Dichloroethane

1 ,2-Dlchloroethene (total)

Chlorobenzene

Methane

SVOCs

1,4-Dlchlorobenzene

2 4,6-Trlchlorophenol

2,4-Dichlorophenol

2-Chlorophenol

Herbicide

Dichlorprop

MCPA

PCBs

Total PCBs

Metals

Aluminum

Barium

Calcium

Chromium

Cobalt

iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

CAS

75-34-3

540-59-0

108-90-7

74-82-8

106-46-7

88-06-2

120-83-2

95-57-8

120-36-5

94-74-6

1336-36-3

7429-90-5

7440-39-3

7440-70-2

7440-47-3

7440-48-4

7439-89-6

7439-92-1

7439-95-4

7439-96-5

7439-97-6

7440-02-0

7440-09-7

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

%FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(o)

9 20E-01

3 50E-01

1 60E+01

3 30E+01

680E+00

1 90E+01

4 60E+01

5 OOE+00

560E-01

2 40E+01

313E-01

8 60E+02

3 10E+02

2 10E+05

590E+01

1 10E+00

4 30E+04

2 60E+00

5 10E+04

330E+03

4 80E-01

3 70E+01

1 10E+04

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

Yes

No

Yes

No

No

No

Yes

Background
Concentration

(d)

NA

NA

2 60E+03

NA

3 40E+02

NA

4 40E+00

2 80E+01

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Off-site
Background
Locatlon(e)

OS-UAA-3/3S-3-84

OS - UAA-3/DS-3-84

OS-UAA-3/3S-3-84

OS-UAA-3/DS-3-84

OS-UAA-3OS-3-84

OS - UAA-3/3S-3 84

OS-UAA-3/3S-3-84

OS - UAA-3/3S-3 84

OS-UAA-3/3S-3-84

OS-UAA-3/3S-384

OS-UAA-3OS3-84

OS - UAA-3/OS 3-84

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3 84

OS - UAA-3/OS 3-84

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3-84

OS - UAA 3/OS 3 84

OS - UAA-3/OS 3 84 ,

Is Detected
Concentration
> Background?

-

--

No

-

No

-

Yes

No

--

-

--

-

-

--

-

-

-

-

Ground
water

Screening
Level (f)

7 OOE+02

7 OOE+01

1 OOE+02

NA

7 50E+01

1 OOE+01

2 10E+01

3 50E+01

2 92E+02

1 80E+01

5 OOE 01

3 60E+04

2 OOE+03

NA

1 OOE+02

1 OOE+03

5 OOE+03

7 50E+00

NA

1 50E+02

2 OOE+00

1 OOE+02

NA

Is Detected
Concentration
> Screening

Value?

No

No

No

•-

No

Yes
Yes

No

No

Yes

No

No

No

-

No

No

Yes

No

--

Yes

No

No

COPC?
(g)

No

No

No

No

No

Yes

Yes

No

No

Yes

No

No

No

No

No

No

No

No

No

Yes

No

No

No

Reason

</=Screenlng Level

</=Screening Level

</=Screenmg Level

No Dose-Response Value

</=Screening Level

>Screenlng Level

>Screening Level

</=Screening Level

</=Screening Level

>Screening Level

</=Screening Level

</=Screenmg Level

</=Screemng Level

EN

</=Screening Level

</=Screenmg Level

EN

</=Screenmg Level

EN

>Screenmg Level

</=Screening Level

</=Screenlng Level

EN
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Constituent

Sodium

Vanadium

Zinc

CAS

7440-23-5

7440-62-2

7440-66-6

Units

ug/L

ug/L

ug/L

(a)

1 : 1 : 1

1 : 1 . 1

1 1 1

% FOD
(b)

100

100

100

Detected
Concentration

(c)

5.10E+04

2 60E+00

6 10E+01

Essential
Nutrient?

Yes

No

No

Background
Concentration

(d)

NA

NA

NA

Off-site
Background
Location!*)

OS - UAA-3/3S-3-84

OS - UAA-3/3S-3-84

OS - UAA-3/3S-3-84

Is Detected
Concentration
> Background?

-

-

--

Ground
water

Screening
Level (f)

NA

4.90E+01

5 OOE+03

Is Detected
Concentration
> Screening

Value?

-

No

No

COPC?
(g)
No

No

No

Reason

EN

</=Screening Level

</=Screenlng Level

August 31, 2003

Revision 0
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q • AA-Q-2-90

VOCs

1,2-Dichloroethene (total)

Carbon Disulfide

Chlorobenzene

Toluene

540-59-0

75-15-0

108-90-7

108-88-3

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

6 50E-01

7 30E-01

1 SOE+01

5 40E-01

No

No

No

No

NA

NA

4 20E+03

NA

OS - UAA-3/ DS-3-94

OS - UAA-3/ 3S-3-94

OS - UAA-3/OS-3-94

OS - UAA-3/ 3S-3-94

--

-

No

--

7 OOE+01

7 OOE+02

1 OOE+02

1 OOE+03

No

No

No

No

No

No

No

No

i/=Screening Level

</=Screening Level

</=Screenmg Level

</=Screening Level

SVOCs

1 ,2-Dicrilorobenzene

1 ,4-Dichlorobenzene

2.4,6-Trichlorophenol

2,4-Dichlorophenol

4-Chloroaniline

Phenol

95-50-1

106-16-7

88-06-2

120-83-2

106-47-8

108-95-2

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

2 60E+00

6 20E+00

1 20E+00

5 60E+00

390E+00

5 20E+00

No

No

No

No

No

No

3 40E+01

2 OOE+03

NA

1 88E+01

1 60E+03

NA

OS- UAA-3/ DS-3-94

OS - UAA-3/ DS-3-94

OS - UAA-3/OS 3-94

OS -UAA-3/ DS-3-94

OS- UAA-3/ 3S-3-94

OS - UAA-3/ 3S-3-94

No

No

-

No

No

-

6 OOE+02

7 50E+01

1 OOE+01

2 10E+01

2 80E+01

1 OOE+02

No

No

No

No

No

No

No

No

No

No

No

No

</=Screening Level

</=Screenmg Level

</=Screenmg Level

</=Screenlng Level

<:/=Screening Level

</=Screenmg Level
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Constituent CAS Units
FOD
(a)

%FOD

(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-tile
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (0

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q - AA-OXHOO

VOCs

Chlorobenzene 108-90-7 | ug/L 1 1 1 100 250E+00 No 4 20E+03 OS - UAA-3/OS-3-104 No 1 OOE+02 No No </=Screenmg Level

SVOCs

1 ,4-Dlchlorobenzene 106-46-7 ug/L 1 1 1 100 1 40E+00 No 4 40E+03 OS-UAA-3/OS-3-104 No 7 50E+01 No No </=Screemng Level
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Constituent CAS Units
FOD
(a)

Q-AA-Q-3-110

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

VOCs

Chlorobenzene 108-90-7 ug/L 1 1 1 100 1 60E+00 No 1 14E+03 OS-UAA-3/OS-3-114| No | 1 OOE+02 No | No </=Screenmg Level

August 31, 2003
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Constituent

Q - AA-Q-3-120

VOCs

Carbon Disulfide

Chlorobenzene

Chloromethane

Methane

SVOCa

1,4-Dtehlorobenzene

Herbicide

2,4-D

Metals

Aluminum

Arsenic

Barium

Beryllium

Calcium

Chromium

Cobalt

Copper

Iran

Lead

Magnesium

Manganese

Nickel

Potassium

Sodium

Vanadium

Zinc

CAS

75-15-0

108-90-7

74-87-3

74-82-8

106-46-7

94-75-7

7429-90-5

7440-38-2

7440-39-3

7440-41-7

7440-70-2

7440-47-3

7440-48-4

7440-50-8

7439-89-6

7439-92-1

7439-95-4

7439-96-5

7440-02-0

7440-09-7

7440-23-5

7440-62-2

7440-66-6

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

3 40E-01

2 20E+00

3 OOE 01

6 30E+01

1 50E+00

1 OOE+00

8 30E+03

7 30E+00

4 10E+02

4 10E-01

1 80E+05

2 20E+02

7 OOE+00

1 OOE+02

6 40E+04

9 30E+00

4 60E+04

9 40E+02

4 80E+01

1 10E+04

2 20E+04

2 10E+01

3 50E+02

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

Yes

No

Yes

No

No

Yes

Yes

No

No

Background
Concentration

(d)

NA

7 20E+02

NA

2 80E+01

3 OOE+03

NA

2 40E+03

NA

3 OOE+02

NA

6 80E+05

7 60E+01

3 OOE+00

5 OOE+01

1 22E+05

NA

2 40E+05

2 40E+03

2 20E+01

2 20E+04

1 22E+05

NA

4 60E+02

Off-site
Background
Locatlon(e)

OS-UAA-3/OS-3-116

OS - UAA-3/OS-3-1 16

OS-UAA-3/OS-3-116

OS-UAA3/OS-3-116

OS -UAA-3/OS 3-1 16

OS -UAA 3/OS 3-1 16

OS -UAA-3/OS 3-1 16

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS - UAA-3/OS-3 1 16

OS -UAA-3/OS 3 116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS -UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS -UAA-3/OS 3-1 16

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS -UAA-3/OS 3-1 16

OS-UAA-3/OS-3-116

OS -UAA-3/OS 3-1 16

Is Detected
Concentration
> Background?

-

No

--
Yes

No

Yes

-
Yes

-
No

Yes

Yes

Yes

No

-
No

No

Yes

No

No

-

No

Ground
water

Screening
Level (f)

7 OOE+02

1 OOE+02

1 50E+00

NA

7 50E+01

7 OOE+01

3 60E+04

5 OOE+01

2 OOE+03

4 OOE+00

NA

1 OOE+02

1 OOE+03

6 50E+02

5 OOE+03

7 50E+00

NA

1 50E+02

1 OOE+02

NA

NA

4 90E+01

5 OOE+03

Is Detected
Concentration
> Screening

Value?

No

No

No

No

No

No

No

No

No

Yes

No

No

Yes

Yes

-

Yes

No

-

-

No

No

COPC?

(g)

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

Yes

No

No

No

No

No

No

No

Reason

</=Screenmg Level

</=Screenmg Level

</=Screening Level

Mo Dose-Response Value

</=Screenmg Level

</=Screening Level

</=Screenmg Level

</=Screenmg Level

</=Screening Level

</=Screenmg Level

EN

'Screening Level

</=Screening Level

</=Screening Level

EN

>Screenlng Level

EN

</=BKG

</=Screenlng Level

EN

EN

</=Screening Level

</=Screening Level
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DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
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Constituent

Q-AA-O-3-50

VOC*

1 ,2-Dlchloroethene (total)

Carbon Disulfide

Chlorobenzene

Methane

SVOCs

1,4-Dlchlorobenzene

2,4,6-Trichlorophenol

2,4-Dichlorophenol

2-Chlorophenol

Naphthalene

Phenol

Pesticide

alpha-BHC

beta-BHC

Metals

Aluminum

Arsenic

Barium

Beryllium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

CAS

540-59-0

75-15-0

108-90-7

74-82-8

106-46-7

88-06-2

120-83-2

95-57-8

91-20-3

108-95-2

319-84-6

319-85-7

7429-90-5

7440-38-2

7440-39-3

7440^11-7

7440-70-2

7440-47-3

7440-48-4

7440-50-8

7439-89-6

7439-92-1

7439-95-4

7439-96-5

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

3 80E-01

360E-01

1 70E+02

6 70E+02

2 70E+00

1 70E+00

6 80E+00

4 10E+00

2 50E+00

1 OOE+01

5 40E-03

6 OOE-02

1 30E+04

5 40E+01

6 90E+02

1 40E+00

2 40E+05

980E+01

2 10E+01

2 10E+01

8 30E+04

2 80E+01

560E+04

3 80E+03

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

Yes

No

Yes

No

Background
Concentration

(d)

2 80E+00

NA

3 20E+02

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Off-site
Background
Locatlon(e)

OS - UAA-3/ DS-3-54

OS - UAA-3/DS-3-54

OS - UAA-3/ DS-3-54

OS - UAA-3/ DS-3-54

OS -UAA-3/ DS-3-54

OS - UAA-3/ DS-3-54

OS - UAA-3/3S-3-54

OS - UAA-3/ DS-3-54

OS - UAA-3/ DS-3-54

OS -UAA-3/ DS-3-54

OS -UAA-3/ DS-3-54

OS - UAA-3/DS-3-54

OS - UAA-3/ DS-3-54

OS -UAA-3/ DS-3-54

OS - UAA-3/DS-3-54

OS - UAA-3/ DS-3-54

OS - UAA-3/ DS-3-54

OS - UAA-3/DS-3-54

OS - UAA-3/ DS-3-54

OS -UAA-3/ DS-3-54

OS - UAA-3/ DS-3-54

OS - UAA-3/OS-3-54

OS - UAA-3/OS-3-54

OS - UAA-3/ DS-3-54

Is Detected
Concentration
> Background?

No

No

-

-

-

-

-

--

-

-

--

-

-

--

-

--

-

-

•-

-

--

--

Ground
water

Screening
Level (f)

7 OOE+01

7 OOE+02

1 OOE+02

NA

7 50E+01

1 OOE+01

2 10E+01

3 50E+01

1 40E+02

1 OOE+02

1 10E-01

2 OOE-01

3 60E+04

5 OOE+01

2 OOE+03

4 OOE+00

NA

1 OOE+02

1 OOE+03

6 50E+02

5 OOE+03

7 50E+00

NA

1 50E+02

Is Detected
Concentration
> Screening

Value?

No

No

Yes

-

No

No

No

No

No

No

No

No

No

Yes

No

No

-

No

No

No

Yes

Yes

-

Yes

COPC?

(g)

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

No

No

No

No

Yes

No

Yes

Reason

</=Screenlng Level

</=Screening Level

</=BKG

No Dose Response Value

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

</=Screenlng Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

</=Screening Level

</=Screening Level

>Screening Level

</=Screenmg Level

</=Screenmg Level

EN

</-Screenmg Level

</=Screenlng Level

</=Screenmg Level

EN

^Screening Level

EN

>Screening Level
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HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
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Constituent

Mercury

Nickel

Potassium

Sodium

Vanadium

Zinc

CAS

7439-97-6

7440-02-0

7440-09-7

7440-23-5

7440-62-2

7440-66-6

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

Detected
Concentration

(c)

8 50E-02

8 70E+01

150E+04

1 30E+05

4 60E+01

1 50E+02

Essential
Nutrient?

No

No

Yes

Yes

No

No

Background
Concentration

(d)

NA

NA

NA

NA

NA

NA

Off-site
Background
Locatlon(e)

OS - UAA-3/OS-3-54

OS - UAA-3/OS-3-54

OS - UAA-3/OS-3-54

OS - UAA-3/OS-3-54

OS - UAA-3/OS-3-54

OS - UAA-3/OS-3-54

Is Detected
Concentration
> Background?

~

-

-

-

-

-

Ground
water

Screening
Level (f)

2 OOE+00

1 OOE+02

NA

NA

4 90E+01

5 OOE+03

Is Detected
Concentration
> Screening

Value?

No

No

-

-

No

No

COPC?
(g)
No

No

No

No

No

No

Reason

</=Screening Level

</=Screening Level

EN

EN

</=Screemng Level

</=Screenmg Level
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TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-slie
Backgrc und
Location(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (0

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q-AA-Q-3-60

VOC*

Chlorobenzene 108-90-7 ug/L 1 1 1 100 | 5 10E+01 No 6 20E+01 | OS - UAA-3/OS-3 64 No 1 OOE+02 No No </=Screenmg Level

SVOCs

1 ,4-Dlchlorabenzene

2,4,6-Trichlorophenol

2,4-Dichlorophenol

2-Chlorophenol

4-Chloroaniline

106-46-7

88-06-2

120-83-2

95-57-8

106-47-8

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

2 60E+00

6 OOE+00

1 90E+01

3 60E+00

580E+00

No

No

No

No

No

NA

NA

NA

NA

NA

OS - UAA-3/OS-3-64

OS - UAA-3/OS-3-64

OS - UAA-3/OS-3 64

OS - UAA-3/OS 3-64

OS - UAA-3/OS-3-64

-

~

--

-

-

7 50E+01

1 OOE+01

2 10E+01

3 50E+01

2 80E+01

No

No

No

No

No

No

No

No

No

No

</=Screenmg Level

</=Screemng Level

</=Screening Level

</=Screening Level

</=Screening Level
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HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS
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ENSR INTERNATIONAL
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Constituent CAS Unit*
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q-AAXW-70

VOCs

Carbon Disulfide

Chlorobenzene

Toluene

75-15-0

108-90-7

108-88-3

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

100

100

100

4 40E-01

8 40E+00

3 60E 01

No

No

No

NA

3 OOE+02

6 OOE-01

OS - UAA-3/OS-3-74

OS - UAA-3/OS-3-74

OS - UAA-3/OS-3-74

-

No

No

7 OOE+02

1 OOE+02

1 OOE+03

No

No

No

No

No

No

</*Screemng Level

</=Screenlng Level

</=Screening Level

SVOCs

1 ,4-Dicrilorobenzene

2 ,4 ,6-Trichlorophenol

2,4-Dlchlorophenol

4-Chloroanlline

106-46-7

88-06-2

120-83-2

106-17-8

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

360E+00

1 30E+00

3 80E+00

4 10E+00

No

No

No

No

NA

NA

NA

NA

OS - UAA-3/OS-3-74

OS - UAA-3/OS-3-74

OS - UAA-3/OS-3-74

OS - UAA-3/OS-3-74

-

-

-

7 50E+01

1 OOE+01

2 10E+01

2 80E+01

No

No

No

No

No

No

No

No

</=Screening Level

</=Screening Level

</=Screening Level

</=Screening Level
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DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
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Constituent

Q-AA-Q-3-80

VOCs

Chlorobenzene

Methane

SVOCs

1.2-Dichlorobenzene

1 ,4-DrChlorobenzene

2,4,6-Tnchlorophenol

2,4-Dlchlorophenol

4-Chloroanlline

Benzo(g,h,i)perylene

Pesticide

Endrin Ketone

Herbicide

2,4-D

MCPP

Pentachlorophenol

Metals

Aluminum

Barium

Beryllium

Calcium

Chromium

Copper

Iron

Lead

Magnesium

Manganese

Mercury

CAS

108-90-7

74-82-8

95-50-1

106-46-7

88-06-2

120-83-2

106-47-8

191-24-2

53494-70-5

94-75-7

93-65-2

87-86-5

7429-90-5

7440-39-3

7440-41-7

7440-70-2

7440-47-3

7440-50-8

7439-89-6

7439-92-1

7439-95-4

7439-96-5

7439-97-6

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

1 25E+01

3 35E+01

1 20E+00

3 35E+00

1 75E+00

5 30E+00

5 75E+00

6 80E-01

1 95E-02

2 20E+00

1 10E+01

1 80E-01

4 60E+03

4 75E+02

2 50E-01

1 60E+05

3 OOE+01

1 10E+01

3 10E+04

2 65E+00

4 50E+04

1 10E+03

3 15E-01

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

Yes

No

Yes

No

No

Background
Concentration

(d)

2 60E+03

NA

1 OOE+01

3 40E+02

NA

4 40E+00

9 40E+02

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Off-site
Background
Locatlon(e)

OS - UAA-3/ DS-3-84

OS - UAA-3/DS-3-84

OS - UAA-3/ DS-3-84

OS - UAA-3/ DS-3-84

OS - UAA-3/DS-3-84

OS - UAA-3/3S-3-84

OS - UAA-3/ DS 3-84

OS -UAA-3/ DS-3-84

OS - UAA-3/OS-3-84

OS-UAA-3/DS-384

OS -UAA-3/ DS-3-84

OS -UAA-3/ DS-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/OS 3-84

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3 84

OS - UAA-3/OS-3 84

Is Detected
Concentration
> Background?

No

-

No

No

--

Yes

No

-

--

-

-

-

-

-

--

--

-

--

-

-

-

-

Ground
water

Screening
Level (f)

1 OOE+02

NA

6 OOE+02

7 50E+01

1 OOE+01

2 10E+01

2 80E+01

2 10E+02

2 OOE+00

7 OOE+01

3 60E+01

1 OOE+00

360E+04

2 OOE+03

4 OOE+00

NA

1 OOE+02

6 50E+02

5 OOE+03

7 50E+00

NA

1 50E+02

2 OOE+00

Is Detected
Concentration
> Screening

Value?

No

-

No

No

No

No

No

No

No

No

No

No

No

No

No

-

No

No

Yes

No

Yes
No

COPC?
(g)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

Reason

</=Screening Level

No Dose-Response Value

</=Screening Level

</=Screenlng Level

</=Screening Level

</=Screemng Level

«/=Screening Level

</=Screenmg Level

</=Screening Level

</=Screemng Level

</=Screenlng Level

</=Screening Level

</=Screening Level

</=Screening Level

</=Screening Level

EN

</=Screening Level

</=Screenmg Level

EN

</=Screening Level

EN

>Screening Level

</=Screenlng Level
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Constituent

Nickel

Potassium

Sodium

Vanadium

Zinc

CAS

7440-02-0

7440-09-7

7440-23-5

7440-62-2

7440-66-6

Units

ug/L

ug/L

ug/L

ug/L

ug/L

(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

Detected
Concentration

(c)

1 80E+01

9 80E+03

2 10E+04

1 10E+01

6 30E+01

Essential
Nutrient?

No

Yes

Yes

No

No

Background
Concentration

(d)

NA

NA

NA

NA

NA

Off-slle
Background
Locatlon(e)

OS - UAA-3/3S-3-84

OS - UAA-3/3S-3-84

OS - UAA-3/3S-3-84

OS - UAA-3/3S-3-84

OS - UAA-3/ DS-3-84

Is Detected
Concentration
> Background?

-

--

-

-

--

Ground
water

Screening
Level (f)

1 OOE+02

NA

NA

4 90E+01

5 OOE+03

Is Detected
Concentration
> Screening

Value?

No

-

-

No

No

COPC?
(g)
No

No

No

No

No

Reason

</=Screenlng Level

EN

EN

</=Screenmg Level

</=Screenlng Level
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HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS
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ENSR INTERNATIONAL
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (0

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q - AA-Q-3-90

VOCs

Carbon Disulfide

Chlorobenzene

Chloromethane

75-15-0

108-90-7

74-87-3

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

100

100

100

3 OOE-01

2 30E+00

310E01

No

No

No

NA

4 20E+03

NA

OS -UAA-3/ DS-3-94

OS -UAA-3/ DS-3-94

OS - UAA-3/ DS-3-94

--

No

-

7 OOE+02

1 OOE+02

1 50E+00

No

No

No

No

No

No

</=Screening Level

</=Screening Level

</=Screenmg Level

SVOCs

1 ,4-Dlchlorobenzene 106-46-7 ug/L 1 1 1 | 100 1 70E+00 No 2 OOE+03 OS -UAA-3/ DS-3-94 No 7 50E+01 No No | </=Screenmg Level
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TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
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Constituent CAS Unit*
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q . AA-Q-4-100

VOC*

Benzene

Carbon Disulfide

Chlorobenzene

71-43-2

75-15-0

108-90-7

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

100

100

100

1 80E-01

2 35E+00

6 95E+00

No

No

No

4 80E+01

NA

4 20E+03

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

No

-

No

5 OOE+00

7 OOE+02

1 OOE+02

No

No

No

No

No

No

</=Screening Level

</=Screenlng Level

</=Screenmg Level
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ENSR INTERNATIONAL
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Constituent

Q-AA-Q-4-110

VOCs

Carbon Disulfide

Chlorobenzene

Methane

Pesticide

beta-BHC

Heptachlor

Herbicide

Pentachlorophenol

Metals

Aluminum

Antimony

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Sodium

CAS

75-15-0

108-90-7

74-82-8

319-85-7

76-44-8

87-86-5

7429-90-5

7440-36-0

7440-38-2

7440-39-3

7440-41-7

7440-43-9

7440-70-2

7440-47-3

7440-48-4

7440-50-8

7439-89-6

7439-92-1

7439-95-4

7439-96-5

7439-97-6

7440-02-0

7440-09-7

7440-23-5

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

3 30E-01

1 30E+00

2 90E+01

9 30E-03

4 30E-03

490E-01

9 30E+04

6 10E+00

4 70E+01

1 30E+03

4 80E+00

1 30E+00

2 60E+05

2 80E+02

8 70E+01

1 50E+02

1 90E+05

1 10E+02

8 50E+04

2 40E+04

840E-02

2 OOE+02

2 60E+04

2 OOE+04

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

Yes

No

Yes

No

No

No

Yes

Yes

Background
Concentration

(d)

NA

1 14E+03

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Off-site
Background
Location(e)

OS-UAA-3/OS-3-114

OS-UAA-3/OS-3-114

OS - UAA-3/OS-3-1 14

OS-UAA-3/OS-3-114

OS -UAA-3/OS-3-114

OS-UAA-3/OS-3-114

OS - UAA-3/OS-3-1 14

OS - UAA-3/OS-3-1 14

OS-UAA-3/OS-3-114

OS-UAA-3/OS-3-114

OS-UAA-3/OS-3-114

OS - UAA-3/OS-3-1 14

OS - UAA-3/OS-3-1 14

OS-UAA-3/OS-3-114

OS -UAA-3/OS-3-114

OS-UAA-3/OS-3-114

OS-UAA-3/OS-3-114

OS - UAA-3/OS-3-1 14

OS - UAA-3/OS-3-1 14

OS-UAA-3/OS-3-114

OS-UAA-3/OS-3-114

OS-UAA-3/OS-3-114

OS - UAA-3/OS-3-1 14

OS-UAA-3/OS-3-114

Is Detected
Concentration
> Background?

-

No

-

-

-

-

-

-

--

-

-

--

-

-

-

-

--

-

-

-

-

Ground
water

Screening
Level (f)

7 OOE+02

1 OOE+02

NA

2 OOE-01

4 OOE-01

1 OOE+00

3 60E+04

6 OOE+00

5 OOE+01

2 OOE+03

4 OOE+00

5 OOE+00

NA

1 OOE+02

1 OOE+03

6 50E+02

5 OOE+03

7 50E+00

NA

1 50E+02

2 OOE+00

1 OOE+02

NA

NA

Is Detected
Concentration
> Screening

Value?

No

No

-

No

No

No

Yes

Yes

No

No

Yes

No

--

Yes

No

No

Yes

Yes

--

Yes

No

Yes

-

COPC?
(g)

No

No

No

No

No

No

Yes

Yes

No

No

Yes

No

No

Yes

No

No

No

Yes

No

Yes

No

Yes

No

No

Reason

</=Screenmg Level

</=Screenlng Level

No Dose-Response Value

</=Screenmg Level

</=Screenlng Level

</=Screening Level

>Screenmg Level

>Screenmg Level

</=Screening Level

</=Screenmg Level

>Screening Level

</=Screenmg Level

EN

>Screenlng Level

</=Screenmg Level

</=Screenmg Level

EN

>Screening Level

EN

>Screening Level

</=Screenlng Level

>Screenmg Level

EN

EN
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Page 110 of 204

Constituent

Vanadium

Zinc

CAS

7440-62-2

7440-66-6

Units

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

% FOD
(b)

100

100

Detected
Concentration

(c)

3 OOE+02

3 70E+02

Essential
Nutrient?

No

No

Background
Concentration

(d)

NA

NA

Off-she
Background
Locatlcn(e)

OS-UAA-3/OS-3-114

OS-UAA-3/OS-3-114

Is Detected
Concentration
> Background?

-•

Ground
water

Screening
Level (t)

4 90E+01

5 OOE+03

Is Detected
Concentration
> Screening

Value?

Yes

No

COPC?
(g)
Yes

No

Reason

>Screenmg Level

</=Screemng Level

August 31 2003

Revision 0
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DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
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Constituent

Q-AA-Q-4-50

VOCs

Chlorobenzene

Methane

Toluene

SVOCs

2-Chlorophenol

bis(2-Chloroethyl)ether

Pesticide

beta-BHC

Metals

Aluminum

Arsenic

Barium

Beryllium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Sodium

Vanadium

Zinc

CAS

108-90-7

74-82-8

108-88-3

95-57-8

111-44-4

319-85-7

7429-90-5

7440-38-2

7440-39-3

7440-41-7

7440-70-2

7440-47-3

7440-18-4

7440-50-8

7439-89-6

7439-92-1

7439-95-4

7439-96-5

7440-02-0

7440-09-7

7440-23-5

7440-62-2

7440-66-6

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

590E+01

2 50E+02

3 60E 01

7 60E+00

3 80E+00

1 60E-01

8 50E+03

5 OOE+01

1 10E+03

5 30E-01

1 70E+05

1 30E+02

1 10E+01

1 50E+01

810E+04

1 20E+01

4 80E+04

1 60E+03

690E+01

2 10E+04

1 30E+05

250E+01

880E+01

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

Yes

No

Yes

No

No

Yes

Yes

No

No

Background
Concentration

(d)

3 20E+02

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Off-site
Background
Locatlon(e)

OS - UAA-3/3S-3-54

OS-UAA-3/DS-354

OS - UAA-3/ DS 3-54

OS - UAA-3/ DS-3-54

OS - UAA-3/DS-3-54

OS -UAA-3/ DS-3-54

OS - UAA-3/3S-3-54

OS - UAA-3/3S-3-54

OS - UAA-3/ 3S-3-54

OS - UAA-3/DS-3-54

OS - UAA-3/DS-3-54

OS - UAA-3/ DS-3-54

OS -UAA-3/ DS-3-54

OS - UAA-3/ 3S-3-54

OS - UAA-3/ DS-3-54

OS - UAA-3/ 3S-3-54

OS - UAA-3/DS-3-54

OS - UAA-3/ DS-3-54

OS - UAA-3/DS-3-54

OS -UAA-3/ DS-3-54

OS - UAA-3/ 3S-3-54

OS - UAA-3/ DS-3-54

OS -UAA-3/ DS-3-54

Is Detected
Concentration
> Background?

No

--

-

-

-

-

-

-

--

--

--

-

--

--

--

--

-

-

-

-

Ground
water

Screening
Level (0

1 OOE+02

NA

1 OOE+03

3 50E+01

1 OOE+01

2 OOE-01

3 60E+04

5 OOE+01

2 OOE+03

4 OOE+00

NA

1 OOE+02

1 OOE+03

6 50E+02

5 OOE+03

7 50E+00

NA

1 50E+02

1 OOE+02

NA

NA

4 90E+01

5 OOE+03

Is Detected
Concentration
> Screening

Value?

No

--

No

No

No

No

No

No

No

No

-

Yes

No
No

Yes

Yes

-
Yes

No

-

-

No

No

COPC?
(g)

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

Yes

No

Yes

No

No

No

No

No

Reason

</=Screenmg Level

No Dose-Response Value

</=Screenmg Level

</=Screening Level

</=Screenmg Level

</=Screenmg Level

</=Screenlng Level

</=Screenmg Level

</=Screenmg Level

</=Screenlng Level

EN

>Screenlng Level

</=Screenmg Level

</=Screenmg Level

EN

^Screening Level

EN

>Screenlng Level

</=Screenlng Level

EN

EN

</=Screenmg Level

</=Screenlng Level
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Constituent CAS Unit*
FOD
(a)

%FOD

(b)

Detected
Concentration

<c>

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q-AA-CM-60

VOCs

Carbon Disulfide

Chlorobenzene

Ethylbenzene

Toluene

75-15-0

108-90-7

100-41-4

108-88-3

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

6 50E-01

9 80E+00

8 20E-01

3 40E-01

NO

No

No

No

7 OOE-01

6 20E+01

NA

NA

OS - UAA-3/3S-3-64

OS - UAA-3/OS-3-64

OS - UAA-3/3S-3-64

OS - UAA-3/OS-3-64

No

No

-

7 OOE+02

1 OOE+02

7 OOE+02

1 OOE+03

No

No

No

No

No

No

No

No

</=Screenlng Level

</=Screenlng Level

</=Screenmg Level

</=Screening Level

SVOC*

2,4-Dichlorophenol 120-83-2 ug/L 1 1 1 100 2 20E+00 No NA OS - UAA-3/OS-3-64 - 2 10E+01 No No </=Screenlng Level
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HUMAN HEALTH RISK ASSESSMENT
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q-AA-Q-4-70

VOC*

Carbon Disulfide

Chlorobenzene

Toluene

75-15-0

108-90-7

108-88-3

ug/L

ug/L

ug/L

1 1 1
1 1 1

1 1 1

100

100

100

3 20E-01

5 60E+00

3 80E-01

No

No

No

NA

3 OOE+02

6 OOE-01

OS - UAA-3/DS-3-74

OS - UAA-3/DS-3-74

OS - UAA-3/ DS-3-74

--

No

No

7 OOE+02

1 OOE+02

1 OOE+03

No

No

No

No

No

No

</=Screenlng Level

</=Screening Level

*/=Screemng Level

svoc*
2.4-Dichlorophenol 120-83-2 ug/L 1 1 1 100 2 OOE+00 No NA OS - UAA-3/3S-3-74 - 2 10E+01 No No </=Screening Level
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Constituent

Q-AA-Q4-80

VOCs

Benzene

Chlorobenzene

Ethylbenzene

Methane

Toluene

SVOCs

2,4-Dichloraphenol

bis(2-Ethylhexyl)phthalate

Pesticide

beta BHC

Heptachlor Epoxide

Herbicide

2,4-D

Pentachlorophenol

Metals

Aluminum

Arsenic

Barium

Beryllium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

CAS

71-43-2

108-90-7

100-41-4

74-82-8

108-88-3

120-83-2

117-81-7

319-85-7

1024-57-3

94-75-7

87-86-5

7429-90-5

7440-38-2

7440-39-3

7440-41-7

7440-70-2

7440-47-3

7440-48-4

7440-50-8

7439-89-6

7439-92-1

7439-95-4

7439-96-5

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

3 80E-01

4 50E+01

9 OOE-01

6 90E+02

3 20E-01

2 1 OE+00

8 70E-01

2 70E 02

5 60E-03

1 20E+00

4 10E-01

5 30E+03

1 50E+01

8 20E+02

360E-01

1 70E+05

5 50E+01

6 20E+00

1 80E+01

390E+04

990E+00

4 10E+04

1 40E+03

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

Yes

No

Yes

No

Background
Concentration

(d)

1 26E+02

2 60E+03

NA

NA

NA

4 40E+00

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Off-slle
Background
Locatlon(e)

OS - UAA-3/3S-3-84

OS - UAA-3/3S-3-84

OS UAA 3/DS 3 84

OS - UAA-3/DS-3-84

OS - UAA-3/3S-3-84

OS - UAA-3/DS-3-84

OS - UAA-3/DS-3-84

OS - UAA-3/ DS-3 84

OS - UAA 3/DS 3 84

OS - UAA-3/DS-3-84

OS - UAA-3/3S-3-84

OS - UAA-3/DS-3-84

OS - UAA-3/DS-3-84

OS - UAA-3/3S-3 84

OS - UAA-3/3S-3-84

OS - UAA-3/3S-3-84

OS - UAA-3/DS-3-84

OS - UAA-3/DS-3-84

OS UAA3/3S384

OS -UAA-3/ DS-3-84

OS UAA 3/3S 3 84

OS - UAA-3/DS-3-84

OS - UAA-3/ DS-3-84

Is Detected
Concentration
> Background?

No

No

-

-

No

-

-

-

-

-

-

--

--

-

-

--

-

--

-

Ground
water

Screening
Level (f)

5 OOE+00

1 OOE+02

7 OOE+02

NA

1 OOE+03

2 10E+01

6 OOE+00

2 OOE 01

2 OOE 01

7 OOE+01

1 OOE+00

3 60E+04

5 OOE+01

2 OOE+03

4 OOE+00

NA

1 OOE+02

1 OOE+03

6 50E+02

5 OOE+03

7 50E+00

NA

1 50E+02

Is Detected
Concentration
> Screening

Value?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

-

No

No

No

Yes

Yes

-

Yes

COPC?
(g)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

Yes

Reason

</=Screenmg Level

</=Screenlng Level

</=Screenlng Level

No Dose-Response Value

</=Screenmg Level

</=Screening Level

</=Screening Level

</=Screenmg Level

</=Screenmg Level

</=Screening Level

</=Screenlng Level

</=Screenlng Level

</=Screenlng Level

</=Screenlng Level

</=Screening Level

EN

</=Screenmg Level

</=Screening Level

</=Screening Level

EN

>Screenlng Level

EN

>Screening Level
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Constituent

Mercury

Nickel

Potassium

Sodium

Vanadium

Zinc

CAS

7439-97-6

7440-02-0

7440-09-7

7440-23-5

7440-62-2

7440-66-6

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(al

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

Detected
Concentration

(c)

1 80E-01

390E+01

9 40E+03

390E+04

1 60E+01

1 20E+02

Essential
Nutrient?

No

No

Yes

Yes

No

No

Background
Concentration

(d)

NA

NA

NA

NA

NA

NA

Off -she
Background
Locatlon(e)

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3-84

Is Detected
Concentration
> Background?

-

-

-

-

-

Ground
water

Screening
Level (f)

2 OOE+00

1 OOE+02

NA

NA

4 90E+01

5 OOE+03

Is Detected
Concentration
> Screening

Value?

No

No

--

--

No

No

COPC?
(g)
No

No

No

No

No

No

Reason

</=Screenmg Level

</=Screenmg Level

EN

EN

</=Screening Level

«/=Screemng Level
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Constituent CAS Unit*
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-slti
Background
Location(e)

1* Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q-AA-Q-4-90

VOCs

2-Butanone (MEK)

Chlorobenzene

78-93-3

108-90-7

ug/L

ug/L

1 1 :1

1 :1 1

100

100

1 80E+00

5 20E+01

No

No

NA

4 20E+03

OS - UAA-3/OS-3-94

OS - UAA-3/OS-3-94

--

No

1.90E+03

1 OOE+02

No

No

No

No

</=Screenirtg Level

</=Screenlng Level

SVOCs

2,4-Dichlorophenol

2-Chlorophenol

120-83-2

95-57-8

ug/L

ug/L

1 1 1

1 1 1

100

100

2 40E+00

1 80E+00

No

No

1 88E+01

1 90E+01

OS - UAA-3/OS-3-94

OS -UAA-3/ DS-3-94

No

No

2 10E+01

3 50E+01

No

No

No

No

<:/=Screenmg Level

*/=Screenmg Level
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(e)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q - AA-Q-5-106

VOCs

Methane 74-82-8 ug/L 1 1 1 100 9 OOE+02 No 3 40E+02 OS - UAA-3/OS-3-104 Yes NA | No JNo Dose-Response Value

Metal*

Aluminum

Arsenic

Barium

Beryllium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Sodium

Vanadium

Zinc

7429-90-5

7440-38-2

7440-39-3

7440-41-7

7440-70-2

7440->7-3

7440-48-4

7440-50-8

7439-89-6

7439-92-1

7439-95-4

7439-96-5

7440-02-0

7440-09-7

7440-23-5

7440-62-2

7440-66-6

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 - 1 1

1 - 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

1 10E+03

3 30E+00

6 OOE+02

2 20E-01

1 30E+05

230E+01

1 40E+00

8 40E+00

3 10E+04

3 10E+00

3 80E+04

2 20E+03

1 10E+01

9 50E+03

1 70E+04

6 60E+00

8 30E+00

No

No

No

No

Yes

No

No

No

Yes

No

Yes

No

No

Yes

Yes

No

No

6 20E+03

NA

2 OOE+03

NA

5 20E+05

1 48E+02

6 60E+00

1 10E+02

5 OOE+04

6 20E+00

1 48E+05

2 20E+03

540E+01

240E+04

1 60E+05

NA

7 20E+02

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS-UAA-3/OS-3-104

OS-UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS-UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3 104

No

-

No

-

No

No

No

No

No

No

No

No

No

No

No

No

3 60E+04

5 OOE+01

2 OOE+03

4 OOE+00

NA

1 OOE+02

1 OOE+03

6 50E+02

5 OOE+03

7 50E+00

NA

1 50E+02

1 OOE+02

NA

NA

4 90E+01

5 OOE+03

No

No

No

No

-

No

No

No

Yes

No

-

Yes

No

-

-

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

</=Screening Level

</=Screenmg Leval

</=Screenlng Level

</=Screenmg Level

EN

</=Screenlng Level

</=Screening Level

</=Screenmg Level

EN

</=Screenlng Level

EN

</=BKG

</=Screenmg Level

EN

EN

</=Screenlng Level

</=Screenmg Level
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Constituent

Q-AA-O-&45

VOCs

Benzene

Chlorobenzene

Methane

Toluene

Xylenes, Total

SVOCs

2-Chlorophenol

3-Methylphenol/4-Methylphenol

4-Chloroanillne

bis(2-Chloroethyl)ether

Dlethyl Phthalate

N-Nitrosodiphenylamlne

Phenol

Pesticide

AWrin

alpha-BHC

beta-BHC

Herbicide

MCPA

Metal*

Aluminum

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

CAS

71-43-2

108-90-7

74-82-8

108-88-3

1330-20-7

95-57-8

106-44-5

106-47-8

111-44-4

84-66-2

86-30-6

108-95-2

309-00-2

319-84-6

319 85-7

94-74-6

7429-90-5

7440-38-2

7440-39-3

7440-41-7

7440-J3-9

7440-70-2

7440-17-3

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1.1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 : 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

1 50E+01

4 60E+02

7 OOE+02

1 20E+00

680E+00

1 10E+01

4 70E+00

9 10E+01

2 90E+00

1 20E+00

1 50E+00

1 60E+00

6 80E-03

1 20E-02

9 60E 02

2 70E+01

7 10E+03

7 60E+01

9 OOE+02

3 80E-01

1 60E+00

1 80E+05

5 80E+01

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

Background
Concentration

(d)

7 20E+00

3 20E+02

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Off-slta
Background
Locatlon(e)

OS - UAA-3/OS-3-44

OS - UAA-3/OS-3-44

OS- UAA-3/ DS-3-44

OS - UAA-3/OS-3-44

OS - UAA-3/OS-3-44

OS - UAA-3/OS-3-44

OS - UAA-3/OS-3-44

OS - UAA-3/OS-3-44

OS - UAA-3/OS-3-44

OS - UAA-3/OS-3-44

OS - UAA-3/OS-3-44

OS - UAA-3/OS-3-44

OS - UAA-3/OS-3-44

OS - UAA-3/OS 3-44

OS UAA-3/OS-3-44

OS - UAA-3/OS-3-44

OS - UAA-3/OS-3-44

OS - UAA-3/OS-3-44

OS - UAA-3/OS-3-44

OS - UAA-3/OS-3-44

OS - UAA-3/OS-3-44

OS - UAA-3/OS 3-44

OS - UAA-3/OS-3-44

Is Detected
Concentration
> Background?

Yes

Yes

-

--

--

-

-

-

-

--

--

•-

-

-

-

-

--

-

-

--

Ground
water

Screening
Level (f)

5 OOE+00

1 OOE+02

NA

1 OOE+03

1 OOE+04

3 50E+01

3 50E+02

2 80E+01

1 OOE+01

5 60E+03

3 20E+00

1 OOE+02

1 40E+01

1 1 0E-01

2 OOE-01

1 80E+01

3 60E+04

5 OOE+01

2 OOE+03

4 OOE+00

5 OOE+00

NA

1 OOE+02

Is Detected
Concentration
> Screening

Value?

Yes

Yes

-

No

No

No

No

Yes

No

No

No

No 1

No

No

No

Yes

No

Yes

No

No

No

-

No

COPC?
(g)

Yes

Yes

No

No

No

No

No

Yes

No

No

No

No

No

No

No

Yes

No

Yes

No

No

No

No

No

Reason

>Screenlng Level

>Screening Level

No Dose-Response Value

</=Screenlng Level

</=Screenlng Level

</=Screenmg Level

</=Screenmg Level

>Screenmg Level

</=Screenlng Level

</=Screenlng Level

</=Screening Level

</=Screenmg Level

</=Screening Level

</=Screening Level

</«Screening Level

^Screening Level

</=Screening Level

>Screenmg Level

</=Screemng Level

</=Screenmg Level

</=Screenmg Level

EN

</=Screening Level
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Constituent

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Sodium

Vanadium

Zinc

CAS

7440-48-4

7440-50-8

7439-8^6

7439-92-1

7439-95-4

7439-96-5

7439-97-6

7440-02-0

7440-09-7

7440-23-5

7440-62-2

7440-66-6

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

990E+00

2 40E+01

730E+04

3 70E+01

4 40E+04

1 40E+03

1 90E-01

4 90E+01

2 60E+04

8 OOE+04

1 80E+01

1 OOE+03

Essential
Nutrient?

No

No

Yes

No

Yes

No

No

No

Yes

Yes

No

No

Background
Concentration

(d)

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Off-siU
Background
Locatlon(e)

OS- UAA-3/ DS-3-44

OS - UAA-3/OS-3-44

OS - UAA-3/OS-3-44

OS - UAA-3/OS-3-44

OS- UAA-3/ DS 3-44

OS - UAA-3/DS 3-44

OS -UAA-3/ DS-3-44

OS-UAA-3/DS3-44

OS -UAA-3/ DS-3-44

OS - UAA-3/OS-3-44

OS - UAA-3/OS-3-44

OS - UAA-3/OS-3-»4

Is Detected
Concentration
> Background?

-

••

-

-

-

-

-

-

-

-

-

Ground
water

Screening
Level (f)

1 OOE+03

6 50E+02

5 OOE+03

7 50E+00

NA

1 50E+02

2 OOE+00

1 OOE+02

NA

NA

4 90E+01

5 OOE+03

Is Detected
Concentration
> Screening

Value?

No

No

Yes

Yes

Yes

No

No

-

No

No

COPC?
(g)
No

No

No

Yes

No

Yes

No

No

No

No

No

No

Reason

</=Screenlng Level

</=Screening Level

EN

>Screenlng Level

EN

>Screenmg Level

</=Screening Level

</=Screenmg Level

EN

EN

</=Screening Level

</=Screening Level
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)
Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q-AA-Q-5-53

VOC*

Acetone

Benzene

Carbon Disulfide

Chlorobenzene

Xylenes, Total

67-64-1

71-43-2

75-15-0

108-90-7

1330-20-7

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 - 1

1 1 - 1

1 1 1

1 1 1

100

100

100

100

100

1 40E+01

1 01E+00

7 45E-01

2 40E+02

1 65E+00

No

No

No

No

No

NA

2 40E+00

NA

3 20E+02

NA

OS - UAA-3/ DS-3-54

OS - UAA-3/DS-3-54

OS - UAA-3/ DS-3-54

OS -UAA-3/ DS-3-54

OS - UAA 3/DS-3-54

--

No

--

No

7 OOE+02

5 OOE+00

7 OOE+02

1 OOE+02

1 OOE+04

No

No

No

Yes

No

No

No

No

No

No

<V=Screenlng Level

•^Screening Level

</=Screenlng Level

</=BKG

</=Screenlng Level

svoc*
2-Chlorophenol

3-Methylphenol/4-Methylphenol

95-57-8

106-44-5

ug/L

ug/L

1 1 1

1 1 1

100

100

4 55E+00

1 60E+00

No

No

NA

NA

OS - UAA-3/ DS-3-54

OS - UAA-3/ DS-3-54

-

-

3 50E+01

3 50E+02

No

No

No

No

*/=Screenmg Level

'/^Screening Level
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Constituent CAS Unit*
FOD

(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q-AA-Q-S65

VOCs

4-Methyl 2 pentanone (MIBK)

Benzene

Carbon Disulfide

Chlorobenzene

Toluene

Xylenes, Total

108-10-1

71-43-2

75-15-0

108-90-7

108-88-3

1330-20-7

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

8 60E-01

2 60E+01

7 50E-01

1 80E+01

2 80E+00

1 50E+01

No

No

No

No

No

No

NA

2 80E-01

7 OOE-01

6 20E+01

NA

NA

OS - UAA-3/3S-3-64

OS - UAA-3/ DS-3-64

OS - UAA-3/OS-3-64

OS - UAA-3/DS-3 64

OS - UAA-3/OS-3-64

OS - UAA-3/3S-3-64

-

Yes

Yes

No

--

-

1 60E+02

5 OOE+00

7 OOE+02

1 OOE+02

1 OOE+03

1 OOE+04

No

Yes

No

No

No

No

No

Yes

No

No

No

No

</=Screenmg Level

>Screenmg Level

</=Screenlng Level

</=Screening Level

</=Screening Level

</=Screenmg Level

svoc*
3-Methylphenol/4-Methylphenol

4-Chloroaniline

Dlethyl Phthalate

N-Nitrosodlphenylamlne

Phenol

106-44-5

106-47-8

84-66-2

86-30-6

108-95-2

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

1 20E+01

5 OOE+02

2 40E+00

3 30E+00

1 60E+00

No

No

No

No

No

NA

NA

NA

NA

NA

OS - UAA-3/DS-3-64

OS - UAA-3/DS-3-64

OS - UAA-3/3S-3-64

OS - UAA-3/3S-3 64

OS - UAA-3/ DS-3-64

-

-

-

-

3 50E+02

2 80E+01

5 60E+03

3 20E+00

1 OOE+02

No

Yes

No

Yes

No

No

Yes

No

Yes

No

</=Screening Level

>Screenmg Level

</=Screening Level

>Screenmg Level

</=Screemng Level
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Constituent CAS Unit*
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q-AA-Q-5-75

VOCs

4-Methyl-2-pentanone (MIBK)

Benzene

Carbon Disulfide

Chlorobenzene

Methyl N-Butyl Ketone

Toluene

Xylenes, Total

108-10-1

71-43-2

75-15-0

108-90-7

591-78-6

108-88-3

1330-20-7

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

1 37E+00

2 45E+00

6 10E-01

6 10E+00

1 60E+00

1 15E+00

260E+00

No

No

No

No

No

No

No

NA

1 48E+01

NA

3 OOE+02

NA

6 OOE-01

NA

OS - UAA-3/DS-3-74

OS - UAA-3/ DS-3-74

OS UAA-3/ DS-3-74

OS - UAA-3/DS-3-74

OS - UAA-3/ DS-3-74

OS - UAA-3/DS-3-74

OS -UAA-3/ DS-3-74

-

No

--

No

-

Yes

-

1 60E+02

5 OOE+00

7 OOE+02

1 OOE+02

1 60E+02

1 OOE+03

1 OOE+04

No

No

No

No

No

No

No

No

No

No

No

No

No

No

</=Screenlng Level

</=Screening Level

</=Screenlng Level

</=Screenlng Level

</=Screenlng Level

</=Screenlng Level

</=Screenmg Level

SVOCs

3-Methylphenoli4-Methylphenol

4-Chloroanlline

N-Nltrosodiphenylamlne

106-44-5

106-47-8

86-30-6

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

100

100

100

9 50E+00

1 40E+02

1 1 0E+00

No

No

No

NA

NA

NA

OS -UAA-3/ DS-3-74

OS - UAA-3/3S-3-74

OS -UAA-3/ DS-3-74

-

--

-

3 50E+02

2 80E+01

3 20E+00

No

Yes

No

No

Yes

No

</=Screenlng Level

>Screenlng Level

</=Screenlng Level

August 31, 2003

Revision 0



TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 123 of 204

Constituent

Q - AA-Q-5-85

VOC*

1,1,2,2-Tetrachloroethane

4-Methyl-2-pentanone (MIBK)

Benzene

Carbon Disulfide

Chlorobenzene

Ethylbenzene

Methane

Toluene

Xylenes, Total

SVOCs

3-Methylphenol/4-Methylphenol

4-Chloroanlline

N-Nltrosodiphenylamlne

Pesticide

AWrin

beta-BHC

Herbicide

MCPA

Metals

Aluminum

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

CAS

79-34-5

J08-10-1

71-43-2

7S-15-0

108-90-7

100-41-4

74-82-8

108-88-3

1330-20-7

106-44-5

106-47-8

86-30-6

309-00-2

319-85-7

94-74-6

7429-90-5

7440-38-2

7440-39-3

7440-41-7

7440-43-9

7440-70-2

7440-47-3

7440-48-4

Unit*

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

3 70E-01

1 70E+00

1 50E+01

3 80E-01

1 60E+01

1 10E+00

4 OOE+03

1 20E+00

660E+00

7 OOE+00

3 80E+02

1 50E+00

1 20E-02

280E-02

3 30E+01

190E+04

1 80E+01

1 20E+03

1 30E+00

6 20E-01

2 10E+05

1 10E+02

2 30E+01

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

Background
Concentration

(d)

NA

NA

1 26E+02

NA

2 60E+03

NA

NA

NA

NA

NA

9 40E+02

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Off-site
Background
Locatlon(e)

OS -UAA-3/ DS-3-84

OS - UAA-3/ DS-3-84

OS - UAA-3/ DS-3-84

OS -UAA-3/ DS-3-84

OS - UAA-3/ DS-3-84

OS -UAA-3/ DS-3-84

OS -UAA-3/ DS-3-84

OS - UAA-3/ DS-3-84

OS - UAA-3/ DS-3-84

OS -UAA-3/ DS-3-84

OS - UAA-3/ DS-3-84

OS - UAA-3/OS-3-84

OS -UAA-3/ DS-3-84

OS - UAA-3/DS-3-84

OS - UAA-3/OS-3-84

OS -UAA-3/ DS-3-84

OS - UAA-3/ DS-3-84

OS -UAA-3/ DS-3-84

OS - UAA-3/DS-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3-84

OS -UAA-3/ DS-3-84

OS - UAA-3/OS-3-84

Is Detected
Concentration
> Background?

-

-

No

--

No

-

--

-

-

-

No

-

-

-

_

--

-

-

-

-

--

Ground
water

Screening
Level (0

5 50E-02

1 60E+02

5 OOE+00

7 OOE+02

1 OOE+02

7 OOE+02

NA

1 OOE+03

1 OOE+04

3 50E+02

2 80E+01

3 20E+00

1 40E+01

2 OOE-01

1 80E+01

3 60E+04

5 OOE+01

2 OOE+03

4 OOE+00

5 OOE+00

NA

1 OOE+02

1 OOE+03

Is Detected
Concentration
> Screening

Value?

Yes

No

Yes

No

No

No

-

No

No

No

Yes

No

No

No

Yes

No

No

No

No

No

-

Yes

No

COPC?
(g)

Yes

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

No

No

No

Yes

No

Reason

>Screening Level

</=Screemng Level

</=BKG

</=Screening Level

</=Screening Level

</=Screening Level

No Dose-Response Value

</=Screenlng Level

</=Screenmg Level

</=Screenmg Level

</=BKG

</=Screening Level

</=Screenmg Level

</=Screening Level

>Screenmg Level

</=Screenlng Level

</=Screening Level

</=Screening Level

</=Screenmg Level

</=Screenlng Level

EN

>Screenlng Level

</=Screenfng Level
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Constituent

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Sodium

Vanadium

Zinc

CAS

7440-50-8

7439-89-6

7439-92-1

7439-95-4

7439-96-5

7440-02-0

7440-09-7

7440-23-5

7440-62-2

7440-66-6

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

V. FOD
(b)

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(e)

2 OOE+01

9 70E+04

3 OOE+01

590E+04

2 60E+03

9 90E+01

190E+04

3 60E+04

6 10E+01

2 OOE+02

Essential
Nutrient?

No

Yes

No

Yes

No

No

Yes

Yes

No

No

Background
Concentration

(d)

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Off-slt*
Background
Locatlon(e)

OS - UAA-3/ DS-3-84

OS - UAA-3/DS-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/DS-3-84

OS - UAA-3/ DS-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3-84

Is Detected
Concentration
> Background?

-

-

-

-

-

-

-

-

-

-

Ground
water

Screening
Level (f)

6 50E+02

5 OOE+03

7 50E+00

NA

1 50E+02

1 OOE+02

NA

NA

4 90E+01

5 OOE+03

Is Detected
Concentration
> Screening

Value?

No

Yes

Yes

-
Yes

No

-

-

Yes
No

COPC?
(g)
No

No

Yes

No

Yes

No

No

No

Yes

No

Reason

</=Screenmg Level

EN

>Screenlng Level

EN

>Screenmg Level

</=Screenlng Level

EN

EN

>Screening Level

</=Screenmg Level
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(o)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q-AA-Q-5-95

VOCs

2-Butanone (MEK)

4-Methyl-2-pentanone (MIBK)

Acetone

Benzene

Carbon Disulfide

Chlorobenzene

Dlchloro methane

Ethylbenzene

Methyl N-Butyl Ketone

Toluene

Xylenes, Total

78-93-3

108-10-1

67-64-1

71-43-2

75-15-0

108-90-7

75-09-2

100-41-4

591-78-6

108-88-3

1330-20-7

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

100

100

100

100

9 40E+00

1 10E+01

2 20E+01

390E+00

1 10E+00

3 30E+01

1 10E+00

1 40E+00

380E-01

6 90E+00

9 OOE+00

No

No

No

No

No

No

No

No

No

No

No

NA

NA

NA

1 10E+02

NA

4 20E+03

NA

NA

NA

NA

NA

OS - UAA-3/OS-3-94

OS - UAA-3/OS-3-94

OS - UAA-3/OS-3-94

OS - UAA-3/OS-3-94

OS - UAA-3/OS-3-94

OS - UAA-3/OS-3-94

OS - UAA-3/OS-3-94

OS -UAA-3/ DS-3-94

OS - UAA-3/OS-3-94

OS - UAA-3/OS-3-94

OS - UAA-3/OS-3-94

-

-

-

No

-

No

-

-

-

-

-

1 90E+03

1 60E+02

7 OOE+02

5 OOE+00

7 OOE+02

1 OOE+02

5 OOE+00

7 OOE+02

1 60E+02

1 OOE+03

1 OOE+04

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

</=Screenmg Level

</=Screening Level

</=Screening Level

</=Screening Level

</=Screenlng Level

</=Screening Level

</=Screening Level

</=Screenlng Level

</=Screenmg Level

</=Screenmg Level

</=Screening Level

SVOCs

3-Methylphenol/4-Methylphenol

4-Chtoroanlllne

Diethyl Phthalate

N Nltrosodiphenylamlne

Phenol

106-14-5

106-47-8

84-66-2

86-30 6

108 95 2

ug/L

ug/L

ug/L

ug/L j

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

520E+01

8 20E+01

240E+00

4 1 0E+00

1 40E+00

No

No

No

No

No

NA

1 60E+03

3 40E+01

NA

NA

OS - UAA-3/OS-3-94

OS - UAA-3/OS-3-94

OS - UAA-3/OS-3-94

OS - UAA-3/' DS-3-94

OS - UAA-3/OS-3-94

-

No

No

-

-

3 50E+02

2 80E+01

5 60E+03

3 20E+00

1 OOE+02

No

Yes

No

Yes

No

No

No

No

Yes

No

</=Screenmg Level

</=BKG

</=Screenlng Level

>Screenmg Level

</=Screening Level
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Constituent

Q - AA-Q-6-104

VOCs

2-Butanone (MEK)

Benzene

Carbon Disulfide

Ethylbenzene

Methane

Toluene

Xylenes, Total

SVOCs

2-Methylnaphthalene

Phenol

Metals

Aluminum

Arsenic

Barium

Beryllium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Sodium

Vanadium

CAS

78-93-3

71-43-2

75-15-0

100-41-4

7482-8

108-88-3

1330-20-7

91-57-6

108-95-2

7429-90-5

7440-38-2

7440-39-3

7440-41-7

7440-70-2

7440-47-3

7440-48-4

7440-50-8

7439-89-6

7439-92-1

7439-95-4

7439-96-5

7440-02-0

7440-09-7

7440-23-5

7440-62-2

Unit*

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

230E+00

1 10E+02

3 30E-01

1 40E+00

2 40E+02

6 60E-01

9 OOE-01

2 60E+00

7 OOE+00

3 70E+03

3 OOE+00

2 90E+02

4 80E-01

1 60E+05

2 80E+01

190E+00

8 60E+00

3 OOE+04

4 70E+00

4 30E+04

2 20E+03

7 80E+00

1 20E+04

2 40E+04

8 OOE+00

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

Yes

No

Yes

No

No

Yes

Yes

No

Background
Concentration

(d)

NA

NA

NA

NA

260E+01

NA

NA

NA

NA

4 20E+03

9 80E+00

6 80E+02

NA

3 OOE+05

3 80E+01

3 80E+00

1 36E+01

4 OOE+04

6 80E+00

7 80E+04

1 54E+03

1 80E+01

1 24E+04

3 60E+04

1 34E+01

Off-site
Background
Location)*)

OS - UAA-4/OS-4-100

OS - UAA-4/OS-4-100

OS-UAA-4/OS-4-100

OS - UAA-4/OS-4 100

OS - UAA-4/OS-4-100

OS - UAA-4/OS-4-100

OS - UAA-4/OS-4-100

OS - UAA-4/OS-4-100

OS - UAA-4/OS-4-100

OS-UAA-4/OS-4-100

OS - UAA-4/OS-4-100

OS - UAA-4/OS-4-100

OS - UAA-4/OS-4-100

OS - UAA-4/OS-4-100

OS - UAA-4/OS-4-100

OS - UAA-4/OS-4-100

OS - UAA-4/OS-4-100

OS - UAA-4/OS-4-100

OS - UAA-4/OS-4-100

OS - UAA-4/OS-4-100

OS - UAA-4/OS-4-100

OS-UAA-4/OS-4-100

OS - UAA-4/OS-4-100

OS - UAA-4/OS-4-100

OS - UAA-4/OS-4-100

Is Detected
Concentration
> Background?

-
-

-
-

Yes

-
-

-

No

No

No

-

No

No

No

No

No

No

No

Yes

No

No

No

No

Ground
water

Screening
Level (f)

1 90E+03

5 OOE+00

7 OOE+02

7 OOE+02

NA

1 OOE+03

1 OOE+04

1 40E+02

1 OOE+02

360E+04

5 OOE+01

2 OOE+03

4 OOE+00

NA

1 OOE+02

1 OOE+03

6 50E+02

5 OOE+03

7 50E+00

NA

1 50E+02

1 OOE+02

NA

NA

4 90E+01

I* Detected
Concentration
> Screening

Value?

No

Yes

No

No

-

No

No

No

No

No

No

No

No

-

No

No

No

Yes

No

-

Yes

No

-

-

No

COPC?
(g)

No

Yes

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

No

Reason

</=Screenlng Level

>Screenlng Level

</=Screenlng Level

</=Screenlng Level

No Dose-Response Value

</=Screenlng Level

</=Screenlng Level

</=Screening Level

</=Screening Level

</=Screening Level

</=Screenlng Level

</=Screemng Level

</=Screenmg Level

EN

</*Screening Level

</=Screening Level

</=Screenmg Level

EN

</=Screenmg Level

EN

>Screenlng Level

</=Screening Level

EN

EN

</=Screenlng Level
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Constituent

Zinc

CAS

7440-66-6

Units

ug/L

(a)

1 1 1

% FOD
(b)

100

Detected
Concentration

(c)

2 10E+01

Essential
Nutrient?

No

Background
Concentration

(d)

4 60E+01

Off-slta
Background
Locatlon(e)

OS - UAA-4/OS-4-100

Is Detected
Concentration
> Background?

No

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?

5 OOE+03 | No

COPC?
(g)

No

Reason

</=Screenmg Level
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Constituent

Q - AA-Q-6-110

VOCs

2-Butanone (MEK)

Benzene

Carbon Disulfide

Chlorobenzene

Ethylbenzene

Methane

Toluene

SVOCs

2-Methylnaphthalene

Phenol

Herbicide

2,4 D

Metals

Aluminum

Arsenic

Barium

Beryllium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

CAS

78-93-3

71-43-2

75-150

108-90-7

100-41-4

74-82 8

108 88-3

91-57-6

108 95-2

94-75-7

7429-90-5

7440-38-2

7440-39-3

7440-41-7

7440-70-2

7440-U-3

7440-48-4

7440-50-8

7439-89*

7439-92-1

7439-95-4

7439-96-5

7440-02-0

7440-09-7

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

%FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

1 40E+00

3 90E+01

3 80E-01

5 50E 01

1 10E+00

9 OOE+02

4 80E-01

2 OOE+00

3 OOE+00

1 OOE+00

1 30E+04

6 60E+00

5 70E+02

1 50E+00

3 10E+05

1 10E+02

5 OOE+00

2 80E+01

7 80E+04

9 50E+00

8 60E+04

4 90E+03

2 40E+01

2 50E+04

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes
No

No

No

Yes

No

Yes

No

No

Yes

Background
Concentration

(d)

NA

NA

640E01

NA

1 84E+00

NA

7 20E-01

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Off-site
Background
Locatlon(e)

OS-UAA-4/OS-4-110

OS UAA-4/OS-4-110

OS-UAA-4/OS-1-110

OS-UAA-VOS-4-110

OS-UAA-t/OS-4-110

OS - UAA-4/OS-4-1 10

OS-UAA-4/OS-4-110

OS-UAA-4/OS-4-110

OS - UAA-4/OS-4-1 10

OS-UAA-4/OS-4-110

OS-UAA-4/OS-4-110

OS-UAA-4/OS-4-110

OS-UAA-4/OS-4-110

OS-UAA-4/OS-4-110

OS-UAA-4/OS-4-110

OS-UAA-4/OS-4-110

OS-UAA-4/OS-4-110

OS-UAA-4/OS-4-110

OS-UAA-4/OS-4-110

OS-UAA-4/OS-4-110

OS -UAA-4/OS-4-110

OS-UAA-4/OS-4-110

OS - UAA-4/OS-4-1 10

OS - UAA-4/OS-4-1 10

Is Detected
Concentration
> Background?

-

-

No

-

No

-

No

-

-

-

-

-

--

-

-

-

-

-

--

-

-

Ground
water

Screening
Level (f)

1 90E+03

5 OOE+OQ

7 OOE+02

1 OOE+02

7 OOE+02

NA

1 OOE+03

1 40E+02

1 OOE+02

7 OOE+01

360E+04

5 OOE+01

2 OOE+03

4 OOE+00

NA

1 OOE+02

1 OOE+03

6 50E+02

5 OOE+03

7 50E+00

NA

1 50E+02

1 OOE+02

NA

Is Detected
Concentration
> Screening

Value?

No

Yes

No

No

No

-

No

No

No

No

No

No

No

No

-

Yes

No

No

Yes

Yes

-

Yes

No

--

COPC?
(g)

No

Yes

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

Yes

No

Yes

No

No

Reason

</=Screenmg Level

^Screening Level

</=Screening Level

</=Screening Level

</=Screenlng Level

No Dose Response Value

</=Screening Level

</=Screenmg Level

</=Screenmg Level

</=Screening Level

</=Screening Level

</=Screenmg Level

</=Screening Level

</=Screening Level

EN

>Screenmg Level

</=Screening Level

</=Screening Level

EN

>Screenmg Level

EN

^Screening Level

</=Screening Level

EN

August 31 2003

Revision 0



TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 129 of 204

Constituent

Sodium

Vanadium

Zinc

CAS

7440-23-5

7440-62-2

7440-66-6

Units

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

Detected
Concentration

(c)

5 20E+04

2 30E+01

5 10E+01

Essential
Nutrient?

Yes

No

No

Background
Concentration

(d)

NA

NA

NA

Off-site
Background
Locatlon(e)

OS-UAA-4/OS-4-110

OS-UAA-4/OS-4-110

OS-UAA-l/OS-4-110

Is Detected
Concentration
> Background?

-

-

-

Ground
water

Screening
Level (f)

NA

4 90E+01

5 OOE+03

Is Detected
Concentration
> Screening

Value?

--

No

No

COPC?
(g)
No

No

No

Reason

EN

</=Screenlng Level

</=Screenmg Level
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q-AA-Q4-34

VOCs

Benzene

Benzene

Toluene

Toluene

71-43-2

71-43-2

108-88 3

108-88-3

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

1 20E+04

1 20E+04

5 05E+01

5 05E+01

No

No

No

No

NA

NA

NA

NA

OS - UAA-l/DS-4-30

OS - UAA-4/DS-4-30

OS-UAA-4/DS-4-30

OS - UAA-4/DS-4-30

-

-

--

-

5 OOE+00

5 OOE+00

1 OOE+03

1 OOE+03

Yes

Yes

No

No

Yes

Yes

No

No

>Screening Level

>Screenmg Level

</=Screening Level

</=Screenlng Level

SVOCs

2-Methylnaphthalene

2-Methylnaphthalene

4,6-Dlnitro-2-methylphenol

4 6-Dinitro-2-methylphenol

Acenaphthene

Acenaphthene

Carbazole

Carbazole

Phenol

Phenol

91-57-6

91-57-6

534-52-1

534-52-1

83-32-9

83-32-9

86-74-8

86-74-8

108-95-2

108-95-2

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

100

100

100

1 45E+02

1 45E+02

2 20E+00

2 20E+00

2 55E+00

2 55E+00

4 70E+00

4 70E+00

2 20E+02

2 20E+02

No

No

No

No

No

No

No

No

No

No

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

OS-UAA-4/DS-4-30

OS - UAA-4/3S-4-30

OS - UAA-l/DS-4-30

OS-UAA-4/DS-4-30

OS-UAA-4/DS-4-30

OS-UAA-4/DS-4-30

OS - UAA-4/3S-4-30

OS - UAA-4/DS-4-30

OS - UAA-4/3S-4-30

OS - UAA-4/OS-4-30

-

-

-

--

-

-

--

-

--

1 40E+02

1 40E+02

NA

NA

4 20E+02

4 20E+02

3 40E+00

3 40E+00

1 OOE+02

1 OOE+02

Yes

Yes

-

-

No

No

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

Yes

Yes

Yes

Yes

>Screenlng Level

>Screenmg Level

Screening Level NA

Screening Level NA

</=Screening Level

</=Screening Level

>Screenlng Level

>Screening Level

> Screening Level

>Screening Level
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration

> Screening
Value?

COPC?
(g) Reason

Q-AA-Q-6-44

VOC*

Benzene

Toluene

Xylenes, Total

71-43-2

108-88-3

1330-20-7

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

100

100

100

5 20E+02

4 70E+00

1 OOE+01

No

No

No

NA

NA

NA

OS - UAA-4/ DS-4-40

OS-UAA-4/DS-4-40

OS - UAA-«/ DS-4-40

--

-

-

5 OOE+00

1 OOE+03

1 OOE+04

Yes

No

No

Yes

No

No

>Screenlng Level

</=Screenlng Level

</=Screenmg Level

SVOCs

2-Methylnaphthalene

Phenol

91-57-6

108-95-2

ug/L

ug/L

1 1 1

1 1 1

100

100

1 60E+01

4 60E+01

No

No

NA

NA

OS UAA-4/ DS-4-40

OS - UAA-4/ DS-4-40

-

-

1 40E+02

1 OOE+02

No

No

No

No

</=Screening Level

</=Screening Level
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-she
Backgrc und
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q-AA-Q-6-54

VOCs

2-Butanone (MEK)

Benzene

Carbon Disulfide

Chlorobenzene

Ethylbenzene

Toluene

Xylenes, Total

78-93-3

71-43-2

75-15-0

108-90-7

100-11-4

108-88-3

1330-20-7

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

1 40E+00

1 10E+03

2 20E+00

1 50E+00

2 30E+00

3 80E+00

4 OOE+00

No

No

No

No

No

No

No

NA

NA

NA

NA

1 78E+00

9 OOE-01

4 OOE+00

OS - UAA-4/OS-4-50

OS - UAA-4/OS-J-50

OS - UAA-1/OS-4-50

OS - UAA-4/OS-4-50

OS - UAA-4/OS-4-50

OS - UAA-l/OS-4-50

OS - UAA-J/OS-4-50

-

-

-

-

Yes

Yes

No

1 90E+03

5 OOE+00

7 OOE+02

1 OOE+02

7 OOE+02

1 OOE+03

1 OOE+04

No

Yes

No

No

No

No

No

No

Yes

No

No

No

No

No

</=Screenlng Level

>Screenmg Level

</=Screening Level

</=Screemng Level

</=Screening Level

</=Screenmg Level

</=Screening Level

SVOCs

2-Methylnaphthalene

Phenol

91-57-6

108 95-2

ug/L

ug/L

1 1 1

1 1 1

100

100

7 90E+00

3 80E+01

No

No

NA

NA

OS - UAA-l/OS-4-50

OS - UAA-l/OS-4-50

--

-

1 40E+02

1 OOE+02

No

No

No

No

</=Screenmg Level

</=Screenmg Level
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Constituent

Q-AA-Q-6-64

VOCs

2-Butanone (MEK)

Acetone

Benzene

Chlorobenzene

Ethylbenzene

Methane

Toluene

Xylenes. Total

SVOCs

2-Methylnaphthalene

Naphthalene

Phenanthrene

Phenol

Pesticide

Aldrin

alpha-BHC

gamma-BHC (Lindane)

Heptachlor

Metals

Aluminum

Arsenic

Barium

Calcium

Chromium

Cobalt

Copper

Iron

CAS

78-93-3

67-64-1

71-43-2

108-90-7

100-41-4

74-82-8

108-88-3

1330-20-7

91-57-6

91-20-3

85-01-8

108-95-2

309-00-2

319-84-6

58-89-9

76-44-8

7429-90-5

7440-38-2

7440-39-3

7440-70-2

7440-47-3

7440-48-4

7440-50-8

7439-89-6

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

1 OOE+01

240E+01

7 20E+01

1 40E+00

4 20E+00

540E+03

880E-01

3 80E+00

3 20E+01

1 50E+01

5 OOE+00

4 OOE+00

1 40E-02

3 30E-02

7 30E-03

1 50E-02

5 OOE+03

6 10E+00

1 OOE+03

2 OOE+05

3 30E+01

290E+00

1 10E+01

2 80E+04

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

Yes

Background
Concentration

(d)

NA

NA

NA

NA

NA

8 80E+02

7 20E-01

NA

NA

NA

NA

NA

NA

NA

NA

NA

1 38E+03

NA

1 14E+03

2 60E+05

1 56E+01

NA

NA

4 20E+04

Off-site
Background
Locatlon(e)

OS - UAA-1/OS-4-60

OS - UAA-4/OS-1-60

OS - UAA-4/OS-4-60

OS - UAA-4/OS-4-60

OS - UAA-4/OS-4-60

OS - UAA-4/OS-4-60

OS - UAA-4/OS-4-60

OS - UAA-4/OS-4-60

OS - UAA-4/OS-4-60

OS - UAA-4/OS-4-60

OS - UAA-4/03^1-60

OS - UAA-4/OS-4-60

OS - UAA-4/OS-4-60

OS - UAA-4/OS-4-60

OS - UAA-4/OS-4-60

OS - UAA-4/OS-4-60

OS - UAA-4/3S-4-60

OS - UAA-4/OS-4-60

OS - UAA-4/OS-4 60

OS - UAA-4/OS-4-60

OS - UAA-4/OS-4-60

OS - UAA-4/OS-4-60

OS - UAA-4/OS-4-60

OS - UAA-l/OS-4-60

Is Detected
Concentration
> Background?

-

-

-

-

-

Yes

Yes

--

--

-

-

--

-

--

-

-

Yes

-

No

No

Yes

-

No

Ground
water

Screening
Level (f)

1 90E+03

7 OOE+02

5 OOE+00

1 OOE+02

7 OOE+02

NA

1 OOE+03

1 OOE+04

1 40E+02

1 40E+02

2 10E+03

1 OOE+02

1 40E+01

1 1 0E-01

2 OOE-01

4 OOE-01

3 60E+04

5 OOE+01

2 OOE+03

NA

1 OOE+02

1 OOE+03

6 50E+02

5 OOE+03

Is Detected
Concentration
> Screening

Value?

No

No

Yes

No

No

-

No

No

No

No

No

No

No

No

No

No

No

No

No

-

No

No

No

Yes

COPC?
(g)

No

No

Yes

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

</=Screenmg Level

</=Screenlng Level

>Screenmg Level

</=Screening Level

</=Screening Level

No Dose-Response Value

'/̂ Screening Level

</=Screening Level

</=Screenmg Level

</=Screening Level

</=Screenmg Level

</=Screenlng Level

</=Screemng Level

</=Screenlng Level

</=Screening Level

</=Screening Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

EN

'/^Screening Level

</=Screenlng Level

</*Screenmg Level

EN
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Constituent

Lead

Magnesium

Manganese

Nickel

Potassium

Sodium

Vanadium

Zinc

CAS

7439-92-1

7439-95-4

7439-96-5

7440-02-0

7440-09-7

7440-23-5

7440-62-2

7440-66-6

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

8 40E+00

450E+04

2 80E+03

1 40E+01

1 70E+04

1 80E+04

1 10E+01

2 40E+01

Essential
Nutrient?

No

Yes

No

No

Yes

Yes

No

No

Background
Concentration

(d)

NA

7 80E+04

3 80E+03

2 60E+01

1 40E+04

2 80E+04

2 40E+00

NA

Off-site
Background
Locatlon(e)

OS - UAA-4/OS-4-60

OS - UAA-4/OS-4-60

OS - UAA-4/DS-I-60

OS - UAA-4/3S-4-60

OS - UAA-4/3S-4-60

OS • UAA-4/3S-4-60

OS - UAA-l/OS-4-60

OS - UAA-4/DS-4-60

Is Detected
Concentration
> Background?

-

No

No

No

Yes

No

Yes

--

Ground
water

Screening
Level (f)

7 50E+00
NA

1 50E+02

1 OOE+02

NA

NA

4 90E+01

5 OOE+03

Is Detected
Concentration
> Screening

Value?

Yes

-

Yes
No

-

-
No

No

COPC?
(g)
Yes

No

No

No

No

No

No

No

Reason

>Screening Level

EN

</=BKG

</=Screenmg Level

EN

EN

</=Screenlng Level

</=Screening Level
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q-AA-Q4-74

VOC*

Acetone

Benzene

Carbon Disulfide

Chlorobenzene

Ethylbenzene

Toluene

67-64-1

71-43-2

75-150

108-90-7

100-41-4

108-88-3

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

1 40E+01

560E+01

5 70E-01

1 20E+00

1 60E+00

6 90E-01

No

No

No

No

No

No

NA

NA

NA

NA

NA

NA

OS - UAA-4/ DS-4-70

OS- UAA-4/ DS-4-70

OS - UAA-4/OS-4-70

OS - UAA-4/OS-4-70

OS - UAA-4/OS-1-70

OS - UAA-4/OS-1-70

-

-

--

-

-

--

7 OOE+02

5 OOE+00

7 OOE+02

1 OOE+02

7 OOE+02

1 OOE+03

No

Yes

No

No

No

No

No

Yes

No

No

No

No

</=Screening Level

>Screenlng Level

</=Screening Level

</=Screenlng Level

</=Screening Level

</=Screenlng Level

SVOCs

2-Methylnaphthalene

Naphthalene

Phenanthrene

Phenol

91-57-6

91-20-3

85-01-8

108-95-2

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

1 OOE+01

3 20E+00

2 40E+00

3 40E+00

No

No

No

No

NA

NA

NA

NA

OS - UAA-4/OS-4-70

OS - UAA-4/OS-4-70

OS - UAA-4/OS-4-70

OS - UAA-l/OS-4-70

--

-

--

--

1 40E+02

1 40E+02

2 10E+03

1 OOE+02

No

No

No

No

No

No

No

No

</=Screenmg Level

</=Screenmg Level

</=Screening Level

</=Screenmg Level
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (0

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q-AA-Q444

VOCs

Benzene

Chloromethane

Ethylbenzene

Toluene

Xylenes, Total

71-43-2

74-87-3

100-41-4

108-88 3

1330-20-7

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

5 80E+02

150E+00

9 1 OE+00

9 40E+00

1 10E+01

No

No

No

No

No

NA

NA

NA

NA

NA

OS - UAA-4/ DS-4-80

OS-UAA-4/DS-4-80

OS - UAA-l/DS-4-80

OS - UAA-4/ DS-4-80

OS - UAA-4/DS-4-80

-

--

-

5 OOE+00

1 50E+00

7 OOE+02

1 OOE+03

1 OOE+04

Yes

No

No

No

No

Yes

No

No

No

No

>Screening Level

</=Screening Level

</=Screenmg Level

</=Screening Level

</=Screenlng Level

SVOCs

2-Methylnaphthalene

Carbazole

Naphthalene

Phenol

91-57-6

86-74-8

91-20-3

108 95-2

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

2 OOE+01

1 20E+00

2 20E+00

2 40E+01

No

No

No

No

NA

NA

NA

NA

OS - UAA-4/OS-4-80

OS - UAA-4/DS-4-80

OS - UAA-4/ DS-4-80

OS - UAA-4/DS-4-80

-

-

--

1 40E+02

3 40E+00

1 40E+02

1 OOE+02

No

No

No

No

No

No

No

No

</=Screenlng Level

</=Screening Level

</=Screening Level

</=Screening Level
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Constituent CAS Unit*
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatloi(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q-AA-Q-6-94

VOCs

1,1 -Dichloroethylene

1,2-Dichloroethene (total)

2-Butanone (MEK)

Benzene
Carbon Disulfide

Chlorobenzene
Dichloromethane

Ethylbenzene

Toluene

Trlchloroethylene

Xylenes, Total

75-35-4

540-59-0

78-93-3

71-43-2

75-15-0

108-90-7

75-09-2

100-41-4

108-88-3

79-01-6

1330-20-7

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

100

100

100

100

3 70E-01

3 70E-01

3 10E+00

8 40E+01

6 70E-01

580E-01

1 20E+00

1 40E+00

1 10E+00

7 60E-01

2 80E+00

No

No

No

No

No

No

No

No

No

No

No

NA

NA

NA

NA

1 OOE+00

NA

NA

NA

NA

NA

NA

OS - UAA-4/OS-4-90

OS - UAA-l/OS-4-90

OS - UAA-4/OS-4-90

OS - UAA-4/OS-4-90

OS- UAA-4/ DS-4-90

OS - UAA-4/OS-4-90

OS - UAA-4/OS-4-90

OS - UAA-4/OS-4-90

OS - UAA-4/OS-4-90

OS - UAA-4/OS-4-90

OS - UAA-4/OS-1-90

-

-

--

--

No

-

-

-

-

--

7 OOE+00

7 OOE+01

1 90E+03

5 OOE+00

7 OOE+02

1 OOE+02

5 OOE+00

7 OOE+02

1 OOE+03

5 OOE+00

1 OOE+04

No

No

No

Yes

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

No

No

No

No

</=Screening Level

</=Screening Level

</=Screening Level

>Screenlng Level

</=Screening Level

</=Screening Level

</=Screening Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

SVOCs

2-Methylnaphthalene

Phenol

91-57-6

108-95-2

ug/L

ug/L

1 1 1

1 1 1

100

100

2 OOE+00

3 20E+00

No

No

NA

NA

OS - UAA-4/OS-1-90

OS - UAA-4/OS-4-90

-

-

1 40E+02

1 OOE+02

No

No

No

No

</=Screening Level

</=Screening Level
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Constituent

Q - AA-Q-T-104

VOC*

Benzene

Chlorobenzene

Chloromethane

Ethylbenzene

Methane

Toluene

SVOCs

Dibenzo(a,h)anthracene

lndeno(1 ,2,3-cd)pyrene

PCBs

Total PCBs

Metals

Aluminum

Arsenic

Barium

Calcium

Chromium

Copper

Iron

Magnesium

Manganese

Nickel

Potassium

Sodium

Vanadium

Zinc

CAS

71-43-2

108-90-7

74-87-3

100-41-4

74-82-8

108-88-3

53-70-3

193-39-5

1336-36-3

7429-90-5

7440-38-2

7440-39-3

7440-70-2

7440-47-3

7440-50-8

7439-8^6

7439-95-4

7439-96-5

7440-02-0

7440-09-7

7440-23-5

7440-62-2

7440-66-6

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

330E-01

8 70E+00

5 OOE-01

9 25E-01

5 65E+02

3 50E-01

6 30E 01

6 70E-01

4 OOE-02

2 65E+02

9 65E+00

6 30E+02

1 45E+05

7 80E+OQ

3 05E+00

2 50E+04

3 35E+04

1 25E+03

5 35E+00

1 OOE+04

1 50E+04

1 55E+00

1 50E+01

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

Yes

Yes

No

No

Yes

Yes

No

No

Background
Concentration

(d)

NA

NA

7 60E-01

NA

2 60E+01

NA

NA

NA

7 60E-02

4 20E+03

9 80E+00

6 80E+02

3 OOE+05

3 80E+01

1 36E+01

4 OOE+04

7 80E+04

1 54E+03

1 80E+01

1 24E+04

3 60E+04

1 34E+01

4 60E+01

Off-site
Background
Locatlon(e)

OS - UAA-4/OS-4-100

OS - UAA-4/OS-4-100

OS - UAA-4/OS-4-100

OS - UAA-4/OS-4-100

OS - UAA-4/OS-4-100

OS - UAA-4/OS-4-100

OS - UAA-4/OS-4-100

OS - UAA-4/OS-4-100

OS - UAA-1/OS-4-100

OS - UAA-4/OS-4-100

OS - UAA-4/OS-4-100

OS - UAA-4/OS-4-100

OS - UAA-4/OS-4-100

OS UAA-4/OS-4-100

OS - UAA-l/OS-4-100

OS-UAA-4/OS-4-100

OS - UAA-4/OS-4-100

OS - UAA-4/OS-4-100

OS-UAA-4/OS-4-100

OS - UAA-4/OS-4-100

OS - UAA-4/OS-4-100

OS - UAA-4/OS-4-100

OS - UAA-4/OS 4-100

Is Detected
Concentration
> Background?

-

-

No

--

Yes

-

-

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Ground
water

Screening
Level (f)

5 OOE+00

1 OOE+02

1 50E+00

7 OOE+02

NA

1 OOE+03

3 OOE-01

4 30E-01

5 OOE-01

3 60E+04

5 OOE+01

2 OOE+03

NA

1 OOE+02

6 50E+02

5 OOE+03

NA

1 50E+02

1 OOE+02

NA

NA

4 90E+01

5 OOE+03

Is Detected
Concentration
> Screening

Value?

No

No

No

No

--

No

Yes

Yes

No

No

No

No

-

No

No

Yes

-

Yes

No

--

No

No

COPC?
(9)

No

No

No

No

No

No

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

</=Screenmg Level

</=Screenlng Level

</=Screemng Level

</=Screenlng Level

No Dose-Response Value

</=Screenmg Level

>Screenlng Level

>Screenlng Level

</=Screenmg Level

</=Screenlng Level

</=Screenlng Level

</=Screening Level

EN

</=Screening Level

</=Screening Level

EN

EN

</=BKG

</=Screenmg Level

EN

EN

</=Screening Level

</=Screenmg Level
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Constituent CAS Units
FOD

(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-slta
Background
Location)*)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q - AA-Q-7-34

VOCs

1,1,1-Trichloroethane

Benzene

Chlorobenzene

Chloroethane

Ethylbenzene

71-55-6

71-43-2

108-90-7

75-00-3

10CW1-4

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

4 70E-01

4 20E-01

2 70E+02

3 10E+00

1 70E+00

No

No

No

No

No

NA

NA

NA

NA

NA

OS - UAA-l/OS-1-30

OS - UAA-4/ DS-4-30

OS- UAA-4/ DS-4-30

OS -UAA-4/ DS-4-30

OS -UAA-4/ DS-4-30

-

-

-

-

2 OOE+02

5 OOE+00

1 OOE+02

4 60E+00

7 OOE+02

No

No

Yes

No

No

No

No

Yes

No

No

</=Screening Level

</=Screenlng Level

>Screening Level

«;/=Screening Level

</=Screenlng Level

SVOCs

2-Chlorophenol

Naphthalene

95-57-8

91-20-3

ug/L

ug/L

1 1 1

1 1 1

100

100

3 60E+00

1 80E+00

No

No

NA

NA

OS -UAA-!/ DS-4-30

OS - UAA-4/OS-4-30

-

-

3 50E+01

1 40E+02

No

No

No </=Screenmg Level

No </=Screenmg Level
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q-AA-Q-7-44

VOC*

1,1-Dichloroethane

Chlorobenzene

Chloroethane

Dichloromethane

75-34-3

108-90-7

75-00-3

75-09-2

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

3 80E-01

1 10E+01

2 20E+00

1 OOE+00

No

No

No

No

NA

NA

NA

2 40E+00

OS - UAA-4/OS-4-40

OS - UAA-4/OS-4-40

OS -UAA-4/ DS-4-40

OS - UAA-4/OS-4-40

-

-

No

7 OOE+02

1 OOE+02

4 60E+00

5 OOE+00

No

No

No

No

No

No

No

No

</=Screemng Level

</=Screening Level

</=Screening Level

</=Screening Level

SVOCs

2,4-Dichlorophenol 120-83-2 ug/L 1 1 1 100 1 70E+00 No | NA OS - UAA-4/OS-4-40 | 2 10E+01 No No </=Screening Level
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-sit*
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration

> Screening
Value?

COPC?
(g) Reason

Q - AA-Q-7-54

VOC*

1,1-Dichloroethane

1,2-Dichloroethene (total)

Benzene

Chlorobenzene

Chloroethane

Dichloromethane

Ethylbenzene

Toluene

Xylenes, Total

75-34-3

540-59-0

71-43-2

108-90-7

75-00-3

75-09-2

100-41-4

108 88-3

1330-20-7

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

100

100

2 40E-01

3 10E-01

5 40E-01

8 20E+00

3 40E-01

1 OOE+00

9 20E-01

3 OOE-01

5 40E-01

No

No

No

No

No

No

No

No

No

NA

NA

NA

NA

NA

NA

1 78E+00

9 OOE 01

4 OOE+00

OS - UAA-4/ DS-4-50

OS - UAA-4/OS-4-50

OS - UAA-4/OS-4-50

OS - UAA-4/OS-4-50

OS - UAA-l/OS-4-50

OS - UAA-4/OS-4-50

OS - UAA-4/OS-4-50

OS - UAA-4/OS-4 50

OS - UAA-4/OS-4-50

-

-

-

-

--

--

No

No

No

7 OOE+02

7 OOE+01

5 OOE+00

1 OOE+02

4 60E+00

5 OOE+00

7 OOE+02

1 OOE+03

1 OOE+04

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

</=Screenlng Level

</=Screenlng Level

</=Screenlng Level

</=Screenlng Level

</=Screening Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

svoc*
2,4,6-Trichlorophenol

2,4-Dichlorophenol

88-06-2

120-83-2

ug/L

ug/L

1 1 1

1 1 1

100

100

1 20E+00

260E+00

No

No

NA

NA

OS - UAA-4/OS-4-50

OS - UAA-4/OS-4-50

-

-

1 OOE+01

2 10E+01

No

No

No

No

</=Screenlng Level

</=Screenmg Level
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Constituent

Q-AA-O-7-64

VOCs

Benzene

Chlorobenzene

Chloroethane

Ethylbenzene

Methane

Xylenes, Total

Pesticide

Heptachlor

Herbicide

2,4-D

Metals

Arsenic

Barium

Calcium

Iron

Magnesium

Manganese

Nickel

Potassium

Sodium

CAS

71-43-2

108-90-7

75-00-3

100-41-4

74-82-8

1330-20-7

76-44-8

94-75-7

7440-38-2

7440-39-3

7440-70-2

7439-89-6

7439-95-1

7439 96-5

7440-02-0

7440-09-7

7440-23-5

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

2 20E-01

1 OOE+01

3 50E 01

8 50E-01

1 90E+03

2 OOE+00

7 80E-03

4 80E-01

1 10E+01

7 50E+02

1 60E+05

2 50E+04

3 20E+04

1 60E+03

4 90E+00

1 OOE+04

1 50E+04

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

Yes

Yes

Yes

No

No

Yes

Yes

Background
Concentration

(d)

NA

NA

NA

NA

8 80E+02

NA

NA

NA

NA

1 14E+03

2 60E+05

4 20E+04

7 80E+04

3 80E+03

2 60E+01

1 40E+04

2 80E+04

Off-SiU
Background
Locatioi(e)

OS - UAA-4/OS-4-60

OS - UAA-4/OS-4-60

OS UAA-4/OS-460

OS - UAA-4/OS-4-60

OS - UAA-4/OS-4-60

OS - UAA-4/OS-4-60

OS - UAA-4/OS-4-60

OS - UAA-4/OS-4-60

OS - UAA-4/OS-4-60

OS - UAA-4/OS-4-60

OS - UAA-4/OS-4JBO

OS - UAA-4/OS-4-60

OS - UAA-4/OS 4-60

OS - UAA-4/OS-4-60

OS - UAA-4/OS-4-60

OS - UAA-4/OS-4-60

OS - UAA-4/OS-1-60

Is Detected
Concentration
> Background?

--

-
Yes

-

--

--

-
No

No

No

No

No

No

No

No

Ground
water

Screening
Level (f)

5 OOE+00

1 OOE+02

4 60E+00

7 OOE+02

NA

1 OOE+04

4 OOE-01

7 OOE+01

5 OOE+01

2 OOE+03

NA

5 OOE+03

NA

1 50E+02

1 OOE+02

NA

NA

\» Detected
Concentration
> Screening

Value?

No

No

No

No

-
No

No

No

No

No

-

Yes

Yes

No

-

-

COPC?

(g)

No

No

No

INo

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

</=Screenmg Level

</=Screenmg Level

</=Screenlng Level

</=Screenlng Level

No Dose-Response Value

</=Screenlng Level

</=Screenlng Level

</=Screenmg Level

</=Screening Level

</=Screening Level

EN

EN

EN

</=BKG

</=Screening Level

EN

EN
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

<d)

Off-siU
Background
Locatlo i(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q - AA-Q-7-74

VOCs

Chlorobenzene

Dichloromethane

Ethylbenzene

Toluene

108-90-7

75-09-2

100-11-4

108-88-3

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

1 10E+01

1 OOE+00

6 70E-01

3 70E-01

No

No

No

No

NA

NA

NA

NA

OS - UAA-4/OS-4-70

OS - UAA-4/OS-4-70

OS - UAA-4/OS-4-70

OS - UAA-4/OS-4-70

-

--

-

-

1 OOE+02

S OOE+00

7 OOE+02

1 OOE+03

No

No

No

No

No

No

No

No

</=Screening Level

</=Screenlng Level

</=Screenmg Level

<7=Screening Level

SVOCs

2,4-Dichlorophenol 120-83-2 ug/L | 1 1 1 100 1 20E+00 | No NA OS - UAA-4/OS-4-70 - 2 10E+01 | No No </=Screenlng Level
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Constituent CAS Units
FOD

(a)

% FOD
<b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q-AA-Q-7-84

VOCs

Chlorobenzene

Chloroethane

Dlchloromethane

Elhylbenzene

108-90-7

75-00-3

75-09-2

100-41-4

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

3 30E+01

8 20E-01

1 OOE+00

9 50E-01

No

No

No

No

NA

NA

NA

NA

OS -UAA-4/ DS-4-80

OS - UAA-4/OS-4-80

OS-UAA-l/DS-480

OS -UAA-!/ DS-4-80

-

-

-

-

1 OOE+02

4 60E+00

5 OOE+00

7 OOE+02

No

No

No

No

No

No

No

No

</=Screening Level

</=Screenlng Level

</=Screening Level

</=Screenmg Level
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q - AA-Q-7-94

VOC*

Chlorobenzene

Ethylbenzene

Toluene

108-90-7

100-41-1

108-88-3

ug/L

ug/L

ug/L

1 1 1

1 - 1 - 1

1 1 1

100

100

100

5 70E+00

8 90E-01

3 OOE-01

No

No

No

NA

NA

NA

OS - UAA-4/OS-4-90

OS - UAA-4/OS-4-90

OS - UAA-4/OS-4-90

-

--

1 OOE+02

7 OOE+02

1 OOE+03

No

No

No

No

No

No

</=Screenlng Level

</=Screenlng Level

</=Screenlng Level

August 31, 2003

Revision 0



TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 146 of 204

Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-slta
Background
Locatloi(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(a) Reason

Q - AA-Ch8-104

VOCs

1,1-Dichloroethane

1,2-Dtehloroethene (total)

Chloromethane

Methane

75-34-3

540-59-0

74-87-3

74-82-8

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

3 50E-01

540E-01

240E-01

1 OOE+02

No

No

No

No

NA

NA

7 60E-01

2 60E+01

OS - UAA-4/OS-4-100

OS - UAA-4/OS-4-100

OS -UAA4/OS-4-100

OS - UAA-4/OS-4-100

-

-

No

Yes

7 OOE+02

7 OOE+01

1 50E+00

NA

No

No

No

-

No

No

No

No

</=Screenlng Level

</=Screenlng Level

</=Screenlng Level

No Dose Response Value

Metals

Barium

Calcium

Copper

iron

Magnesium

Manganese

Nickel

Potassium

Sodium

Vanadium

Zinc

7440-39-3

7440-70-2

7440-50-8

7439-89-6

7439-95-4

7439-96-5

7440-02-0

7440-09-7

7440-23-5

7440-62-2

7440-66-6

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

100

100

100

100

2 40E+02

1 30E+05

2 70E+00

1 OOE+04

3 10E+04

6 40E+02

6 40E+00

5 80E+03

1 70E+04

1 40E+00

1 50E+01

No

Yes

No

Yes

Yes

No

No

Yes

Yes

No

No

6 80E+02

3 OOE+05

1 36E+01

4 OOE+04

7 80E+04

1 54E+03

1 80E+01

1 24E+04

360E+04

1 34E+01

4 60E+01

OS - UAA-4/OS-4 100

OS - UAA-4/OS-4-100

OS-UAA-4/OS-4-100

OS-UAA-4/OS-4-100

OS - UAA-4/OS-4-100

OS - UAA-4/OS-1-100

OS - UAA-4/OS-4-100

OS - UAA-4/OS-4-100

OS - UAA-4/OS-4-100

OS • UAA-4/OS-4-100

OS - UAA-4/OS-4 100

No

No

No

No

No

No

No

No

No

No

No

2 OOE+03

NA

6 50E+02

5 OOE+03

NA

1 50E+02

1 OOE+02

NA

NA

4 90E+01

5 OOE+03

No

No

Yes

Yes

No

--

-

No

No

No

No

No

No

No

No

No

No

No

No

^No

</=Screenmg Level

EN

</=Screemng Level

EN

EN

</=BKG

</=Screening Level

EN

EN

</=Screenlng Level

</= Screening Level
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Constituent

Q-AA-Q-8-111

VOCs

1,1-Dlchloroethane

1,2-Dichloroethene (total)

Carbon Disulfide

Chloromethane

Methane

Vinyl chloride

svoc*
3enzo(g,h,i)perylene

Dlbenzo(a,h)anth racene

lndeno(1 ,2,3-cd)pyrene

Metals

Aluminum

Arsenic

Barium

Beryllium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Sodium

Vanadium

CAS

75-34-3

540-59-0

75-15-0

74-87-3

74-82-8

75-01-4

191-24-2

53-70-3

193-39-5

7429-90-5

7440-38-2

7440-39-3

7440-41-7

7440-70-2

7440-17-3

7440-48-4

7440-50-8

7439-89-6

7439-92-1

7439-95-4

7439-96-5

7440-02-0

7440-09-7

7440-23-5

7440-62-2

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Delected
Concentration

(c)

2 30E-01

5 70E+00

4 20E-01

2 20E-01

4 70E+01

1 70E+00

8 10E-01

6 40E-01

9 40E-01

3 OOE+03

6 50E+00

3 90E+02

2 50E-01

1 30E+05

1 20E+02

4 40E+00

260E+01

4 20E+04

4 50E+00

3 30E+04

2 30E+03

2 40E+01

1 20E+04

2 60E+04

6 70E+00

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

Yes

No

Yes

No

No

Yes

Yes

No

Background
Concentration

(d)

NA

NA

6 40E 01

1 18E+00

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Off-site
Background
Locatlon(e)

OS-UAA-4/OS-4-110

OS-UAA-4/OS-4-110

OS-UAA-4/OS-4-110

OS - UAA-l/OS-4-1 10

OS-UAA-4/OS-4-110

OS -UAA-l/OS-4-1 10

OS - UAA-4/OS-4-1 10

OS-UAA-4/OS-4-110

OS-UAA-4/OS-4-110

OS -UAA-l/OS-4-1 10

OS-UAA-4/OS-4-110

OS-UAA-4/OS-1-110

OS-UAA-4/OS-4-110

OS-UAA-4/OS-4-110

OS-UAA-4/OS-4-110

OS-UAA-4/OS-4-110

OS-UAA-4/OS-4-110

OS - UAA-4/OS-4-1 10

OS-UAA-4/OS-4-110

OS -UAA-4/OS-4-110

OS-UAA-4/OS-4-110

OS-UAA-4/OS-4-110

OS-UAA-4/OS-4-110

OS-UAA-4/OS-4-110

OS -UAA-4/OS 4-1 10

Is Detected
Concentration
> Background?

--

-

No

No

-

-

--

-

--

-

--

-

-

--

-

-

-

--

-

-

-

-

-

Ground
water

Screening
Level (f)

7 OOE+02

7 OOE+01

7 OOE+02

1 50E+00

NA

2 OOE+00

2 10E+02

3 OOE-01

4 30E-01

3 60E+04

5 OOE+01

2 OOE+03

4 OOE+00

NA

1 OOE+02

1 OOE+03

6 50E+02

5 OOE+03

7 50E+00

NA

1 50E+02

1 OOE+02

NA

NA

490E+01

Is Detected
Concentration
> Screening

Value?

No

No

No

No

-

No

No

Yes

Yes

No

No

No

No

-

Yes

No

No

Yes

No

--

Yes

No

-

-

No

COPC?

(g)

No

No

No

No

No

No

No

Yes

Yes

No

No

No

No

No

Yes

No

No

No

No

No

Yes

No

No

No

No

Reason

</=Screening Level

</=Screenlng Level

</=Screemng Level

</=Screenlng Level

No Dose-Response Value

</=Screening Level

</=Screenlng Level

>Screenmg Level

>Screenmg Level

</=Screenmg Level

</=Screenmg Level

</=Screening Level

</*Screenlng Level

EN

'Screening Level

</=Screening Level

</=Screenmg Level

EN

</=Screemng Level

EN

>Screenmg Level

</=Screening Level

EN

EN

</=Screening Level

August 31 2003

Revision 0



TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 148 of 204

Constituent

Zinc

CAS

7440-66-6

Unit*

ug/L

FOD
(a)

1 : 1 : 1

% FOD
(b)

100

Detected
Concentration

(c)

Essential
Nutrient?

3.20E+01 | No

Background
Concentration

(d)

NA

Off-site
Background
Locatlon(e)

OS-UAA-t/OS-4-110

Is Detected
Concentration
> Background?

-

Ground
water

Screening
Level (f)

5.00E+03

Is Detected
Concentration
> Screening

Value?
COPC?

(g)
No | No

Reason

</=Screening Level
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-SltB

Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q-AA-Q-S-34

VOCs

1,2-Dlchloroethene (total)

Benzene

Chlorobenzene

Tnchloroethylene

540-59-0

71-43-2

108-90-7

79-01-6

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

615E-01

1 10E-01

6 20E-01

220E-01

No

No

No

No

NA

NA

NA

NA

OS - UAA-t/OS-4-30

OS - UAA-4/OS-4-30

OS - UAA-4/OS-4-30

OS - UAA-4/OS-4-30

-

-

7 OOE+01

5 OOE+00

1 OOE+02

5 OOE+00

No

No

No

No

No

No

No

No

</=Screemng Level

</=Screening Level

</=Screening Level

</=Screenmg Level
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Constituent CAS Units
FOD
(a)

•/. FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatloi(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q-AA-Q444

VOOs

1,1-Dichloroethane

1,2-Dichloroethene (total)

Toluene

Vinyl chloride

75-34-3

540-59-0

108-88-3

7501-4

ug/L

ug/L

ug/L

ug/L

1 .1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

5 20E-01

1 60E+01

2 90E-01

3 80E+00

No

No

No

No

NA

NA

NA

NA

OS - UAA-4/OS-4-10

OS- UAA-4/ 3S-4-40

OS - UAA-4/OS-4-40

OS - UAA-4/OS-4-40

--

-

-

-

7 OOE+02

7 OOE+01

1 OOE+03

2 OOE+00

No

No

No

Yes

No

No

No

Yes

</=Screenmg Level

</=Screenmg Level

</-Screening Level

>Screenmg Level
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Constituent CAS Units
FOD

(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-slts
Background
Locatloi(e)

1* Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q-AA-Q-8-54

VOCs

1,1-Dichloroethane

1,2-Dichloroethene (total)

Benzene

Carbon Disulfide

Toluene

Trichloroethylene

Vinyl chloride

75-34-3

540-59-0

71-43-2

75-15-0

108-88-3

79-01-6

75-01-4

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

5 70E-01

1 50E+01

2 40E-01

8 80E-01

3 80E-01

1 80E-01

2 60E+00

No

No

No

No

No

No

No

NA

NA

NA

NA

9 OOE-01

NA

NA

OS - UAA-4/OS-4-50

OS - UAA-4/OS-4-50

OS - UAA-4/OS-4-50

OS - UAA-4/OS-4-50

OS - UAA-4/OS-4-50

OS - UAA-4/OS-4-50

OS - UAA-l/OS-4-50

-

-

-

-

No

-

--

7 OOE+02

7 OOE+01

5 OOE+00

7 OOE+02

1 OOE+03

5 OOE+00

2 OOE+00

No

No

No

No

No

No

Yes

No

No

No

No

No

No

Yes

</=Screenlng Level

</=Screenlng Level

</=Screemng Level

</=Screening Level

</=Screening Level

</=Screening Level

>Screenmg Level

SVOCs

Benzo(g,h,l)perylene

Dibenzo(a,h)anthracene

lndeno(1 ,2,3-cd)pyrene

191-24-2

53-70-3

193-39-5

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

100

100

100

840E-01

6 40E-01

7 70E-01

No

No

No

NA

NA

NA

OS • UAA-4/OS-4-50

OS - UAA^l/OS-4-50

OS - UAA-l/OS-4-50

-

-

2 10E+02

3 OOE-01

4 30E-01

No

Yes

Yes

No

Yes

Yes

</=Screemng Level

>Screening Level

>Screening Level
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Constituent

Q-AA-Q-fl-64

VOCs

1,2-Dlchloroethene (total)

Carbon Disulfide

vtethane

Vinyl chloride

SVOCs

Benzo(g,h,i)perylene

Dibenzo(a,h)anthracene

lndeno(1 ,2,3-cd)pyrene

Metals

Aluminum

Arsenic

Barium

Calcium

Chromium

Cobalt

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Sodium

Zinc

CAS

540-59-0

75-15-0

74-82-8

75-01-4

191-24-2

53-70-3

193-39-5

7429-90-5

7440-38-2

7440-39-3

7440-70-2

7440-47-3

7440-48-4

7439-89-6

7439 92-1

7439-95-4

7439-96-5

7440-02-0

7440-09-7

7440-23-5

7440-66-6

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

7 40E+00

360E-01

550E+00

9 80E-01

7 70E-01

5 80E-01

6 80E-01

4 60E+02

3 OOE+00

4 20E+02

1 10E+05

1 OOE+01

2 20E+00

2 50E+04

3 OOE+00

3 OOE+04

2 30E+03

8 1 OE+00

7 90E+03

1 80E+04

1 60E+01

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

Yes

No

No

Yes

No

Yes

No

No

Yes

Yes

No

Background
Concentration

(d)

NA

NA

8 80E+02

NA

NA

NA

NA

1 38E+03

NA

1 14E+03

2 60E+05

1 56E+01

NA

4 20E+04

NA

7 80E+04

3 80E+03

2 60E+01

1 40E+04

2 80E+04

NA

Off-slts
Background
Locatloi(e)

OS - UAA-4/OS-4-60

OS UAA-l/OS-4-60

OS - UAA^t/OS-4 60

OS - UAA-l/OS-4-60

OS - UAA-4/OS-4-60

OS - UAA-4/OS-4-60

OS - UAA-4/OS-4-60

OS - UAA-4/OS-4-60

OS - UAA-4/OS-4-60

OS - UAA-4/OS-4-60

OS - UAA-4/OS-1-60

OS - UAA-4/OS-4-60

OS - UAA-4/OS-4-60

OS - UAA-l/OS-4-60

OS - UAA-4/OS-4-60

OS - UAA-4/OS-4-60

OS - UAA-4/OS-4-60

OS - UAA-4/OS-4-60

OS - UAA-4/OS-4-60

OS - UAA-4/OS-4-60

OS - UAA-l/OS-4-60

Is Detected
Concentration
> Background?

-

--
No

-

--

-

-

No

-

No

No

No

-

No

-

No

No

No

No

No

-

Ground
water

Screening
Level (f)

7 OOE+01

7 OOE+02

NA

2 OOE+00

2 10E+02

3 OOE-01

4 30E-01

3 60E+04

5 OOE+01

2 OOE+03

NA

1 OOE+02

1 OOE+03

5 OOE+03

7 50E+00

NA

1 50E+02

1 OOE+02

NA

NA

5 OOE+03

Is Detected
Concentration
> Screening

Value?

No

No

-

No

No

Yes

Yes

No

No

No

-

No

No

Yes

No

-

Yes

No

-

•-

No

COPC?
(g)

No

No

No

No

No

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

</=Screenlng Level

</=Screening Level

</=BKG

</=Screenmg Level

</=Screenlng Level

>Screening Level

>Screenmg Level

</=Screenlng Level

</=Screenlng Level

</=Screening Level

EN

</=Screenmg Level

</=Screening Level

EN

</=Screenmg Level

EN

</=BKG

</=Screening Level

EN

EN

</=Screenlng Level
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatloi(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q - AA-Q-8-74

VOCs

1,1-Dichloroethane

1,2-Dichloroethene (total)

75-34-3

540-59-0

ug/L

ug/L

1 1 1

1 1 1

100

100

2 20E-01

1 20E+00

No

No

NA

NA

OS - UAA-4/OS-4-70

OS - UAA-4/OS-4-70

-

-

7 OOE+02

7 OOE+01

No

No

No

No

</=Screenlng Level

</=Screenmg Level
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-slt)
Background
Locatlot(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q-AA-O8-84

VOCs

1,1-Dlchloroethane

1,2-Dichloroethene (total)

Trlchloroethylene

75-34-3

540-59-0

79-01-6

ug/L

ug/L

ug/L

1 : 1 - 1

1 : 1 - 1

1 1 1

100

100

100

3.20E-01

1.40E+00

4 10E-01

No

No

No

NA

NA

NA

OS - UAA-l/OS-4-80

OS - UAA-l/OS-4-80

OS - UAA^l/OS-4-80

--

-

7 OOE+02

7 OOE+01

5 OOE+00

No

No

No

No

No

No

</=Screenlng Level

</=Screenmg Level

</=Screenmg Level
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-siU
Background
Locatlo i(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q-AA-Q-8-94

VOC*

1,1-Dichloroethane

1,2-Dlchloroethene (total)

75-34-3

540-59-0

ug/L

ug/L

1 : 1 : 1

1 :1 :1

100

100

4 30E-01

1 10E+00

No

No

NA

NA

OS - UAA-4/OS-4-90

OS - UAA-4/OS-4-90

-

-

7.00E+02

7.00E+01

No

No

No

No

</=Screening Level

</=Screening Level
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Constituent

Q - BDRK-Q-1-163

VOCs

Chloroform

Methane

Methyl N-Butyl Ketone

Toluene

SVOCs

Benzo(g,h,l)perylene

Dibenzo(a,h)anthracene

lndeno(1 ,2,3-cd)pyrene

Metals

Aluminum

Arsenic

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Sodium

CAS

67-66-3

74-82-8

591-78-6

108-88-3

191-24-2

53-70-3

193-39-5

7429 90-5

7440-38-2

7440-39-3

7440-41-7

7440-43-9

7440-70-2

7440-47-3

7440-48-4

7440-50-8

7439-89-6

7439-92-1

7439-95-4

7439-96-5

7439-97-6

7440-02-0

7440-09-7

7782-49-2

7440-23-5

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

1 30E+00

5 80E+00

6 OOE 01

7 30E 01

1 OOE+00

6 40E-01

7 20E-01

4 OOE+04

640E+01

5 80E+02

1 70E+00

3 20E+00

1 50E+06

8 80E+01

1 80E+01

580E+01

5 10E+04

2 70E+01

7 80E+04

5 30E+02

2 40E-01

1 30E+02

2 60E+04

1 40E+01

1 30E+05

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

Yes

No

Yes

No

No

No

Yes

No

Yes

Background
Concentration

(d)

NA

2 80E+01

NA

NA

1 38E+00

NA

NA

2 40E+03

NA

3 OOE+02

NA

4 OOE+00

6 80E+05

7 60E+01

3 OOE+00

5 OOE+01

1 22E+05

NA

2 40E+05

2 40E+03

NA

2 20E+01

2 20E+04

NA

1 22E+05

Off-SIU
Background
Locatloi(e)

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS -UAA-3/OS-3-116

OS - UAA-3/OS 3-1 16

OS-UAA-3/OS-3116

OS-UAA-3/OS-3-116

OS -UAA-3/OS-3-116

OS -UAA-3/OS 3-1 16

OS - UAA-3/OS 3-1 16

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS -UAA-3/OS 3-1 16

OS - UAA-3/OS-3-1 16

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

Is Detected
Concentration
> Background?

-
No

-

No

-

-

Yes

-

Yes

-
No

Yes

Yes

Yes

Yes

No

-

No

No

-

Yes

Yes

-

Yes

Ground
water

Screening
Leval (f)

8 OOE+01

NA

1 60E+02

1 OOE+03

2 10E+02

3 OOE-01

4 30E-01

3 60E+04

5 OOE+01

2 OOE+03

4 OOE+00

5 OOE+00

NA

1 OOE+02

1 OOE+03

6 50E+02

5 OOE+03

7 50E+00

NA

1 50E+02

2 OOE+00

1 OOE+02

NA

5 OOE+01

NA

Is Detected
Concentration
> Screening

Value?

No

-

No

No

No

Yes

Yes

Yes

Yes

No

No

No

-

No

No

No

Yes
Yes

--
Yes

No

Yes

-
No

-

COPC?
(g)

No

No

No

No

No

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No

No

Yes

No

No

No

Yes

No

No

No

Reason

</=Screenmg Level

</=8KG

</=Screenmg Level

</=Screenmg Level

</=Screening Level

>Screenmg Level

>Screenmg Level

>Screenmg Level

>Screenmg Level

</=Screening Level

</=Screenmg Level

</=Screenlng Level

EN

</=Screening Level

</=Screenmg Level

</=Screenmg Level

EN
^Screening Level

EN

</=BKG

</=Screenmg Level

>Screenmg Level

EN

</=Screening Level

EN
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Constituent

Vanadium

Zinc

CAS

7440-62-2

7440-66-6

Units

ug/L

ug/L

(a)

1 : 1 : 1

1 : 1 : 1

% FOD
(b)

100

100

Detected
Concentration

(c)

1 OOE+02

1 70E+02

Essential
Nutrient?

No

No

Background
Concentration

(d)

NA

4 60E+02

Off-slt.)
Backgrojnd
Location(e)

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

Is Detected
Concantration
> Background?

--

No

Ground
water

Screening
Level (f)

4.90E+01

5.00E+03

Is Detected
Concentration
> Screening

Value?

Yes

No

COPC?
(g)
Yes

No

Reason

^Screening Level

</=Screening Level

August 31, 2003

Revision 0



TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 158 of 204

Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-slH
Background
Locatioi(e)

1* Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

Q - BDRK-Q-2-143

VOCs

Methane 74-82-8 ug/L 1 1 1 100 1 30E+01 No 2 20E+01 OS-UAA-4/OS-4-113 No NA - - No </=BKG

Metals

Aluminum

Barium

Calcium

Copper

Iron

Magnesium

Manganese

Potassium

Sodium

Vanadium

7429-90-5

7440-39-3

7440-70 2

7440-50-8

7439-89-6

7439-95-4

7439-96-5

7440-09-7

7440-23-5

7440-62-2

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

100

100

100

2 20E+02

6 35E+02

7 65E+04

9 65E-01

4 10E+02

4 25E+04

1 20E+01

4 40E+03

5 55E+04

2 05E+00

No

No

Yes

No

Yes

Yes

No

Yes

Yes

No

1 66E+04

1 OOE+03

3 20E+05

1 88E+02

1 72E+05

8 40E+04

7 20E+03

1 58E+04

3 20E+04

5 20E+01

OS-UAA-4/OS-4-113

OS-UAA-4/OS-4-113

OS - UAA-4/OS-4-1 13

OS-UAA-4/OS-4-113

OS - UAA-4/OS-4-1 13

OS-UAA-4/OS-4-113

OS-UAA-4/OS-1-113

OS-UAA-4/OS-4-113

OS-UAA-4/OS-4-113

OS-UAA-4/OS-4-113

No

No

No

No

No

No

No

No

Yes

No

3 60E+04

2 OOE+03

NA

6 50E+02

5 OOE+03

NA

1 50E+02

NA

NA

4 90E+01

No

No

--

No

No

-

No

-

No

No

No

No

No

No

No

No

No

No

No

</=Screening Level

</=Screening Level

EN

</=Screenmg Level

EN

EN

</=Screening Level

EN

EN

</=Screening Level
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Constituent

R - AA-R-1-108

VOCs

1,1-Dichloroethane

1 ,2-Dichloroethane

1,2-Dichloroethene (total)

2-Butanone (MEK)

4-Methyl-2-pentanone (MIBK)

Acetone

Benzene

Chlorobenzene

Chloroform

Ethylbenzene

Tetrachloroethene

Toluene

Vinyl chloride

Xylenes, Total

SVOCs

1 ,2,4-Tnchlorobenzene

1,2-Dlchlorobenzene

1 ,3-Dlchlorobenzene

1 ,4-Dlchlorobenzene

2,4-Dichlorophenol

2,4-Dimethylphenol

2-Chlorophenol

2-Methylphenol

3-Methylphenol/4-Methylphenol

4-Chloroanlllne

Dlethyl Phthalate

Naphthalene

CAS

75-34-3

107-06-2

540-59-0

78-93-3

108-10-1

67-64-1

71-43-2

108-90-7

67-66-3

10XM1-4

127-18-4

108-88-3

75-01-4

1330-20-7

120-82-1

95-50-1

541-73-1

106-46-7

120-83-2

105-67-9

95-57-8

95-48-7

106-44-5

106-17-8

84-66-2

91-20-3

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1.1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 - 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

1 10E+01

4 OOE+01

5 80E+01

260E+02

1 OOE+02

1 20E+04

2 40E+02

3 60E+03

2 40E+01

2 30E+02

8 80E+01

640E+02

340E+01

1 50E+03

4 10E+01

1 10E+03

280E+01

2 10E+02

240E+02

5 OOE+01

3 OOE+02

1 20E+01

4 20E+02

1 10E+04

3 90E+01

1 10E+03

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(d)

1 60E+01

NA

340E+01

NA

NA

NA

3 40E+01

5 OOE+03

NA

NA

NA

NA

1 90E+01

NA

NA

3 20E+01

9 80E+01

2 40E+03

3 20E+01

2 80E+01

6 40E+01

NA

NA

1 94E+01

NA

NA

Off-slU
Background
Locatio i(e)

OS-UAA-2/OS-2-110

OS-UAA-2/OS-2-110

OS-UAA-2/OS-2-110

OS-UAA-2/OS-2-110

OS-UAA-2/OS-2-110

OS-UAA-2/OS-2-110

OS-UAA-2/OS-2-110

OS-UAA-2/OS-2-110

OS-UAA-2/OS-2-110

OS - UAA-2/OS-2-1 10

OS -UAA-2/OS-2-110

OS-UAA-2/OS-2-110

OS-UAA-2/OS-2-110

OS-UAA-2/OS-2-110

OS - UAA-2/OS-2-1 10

OS-UAA-2/OS-2-110

OS-UAA-2/OS-2-110

OS-UAA-2/OS-2-110

OS-UAA-2/OS-2-110

OS-UAA-2/OS-2-110

OS-UAA-2/OS-2-110

OS-UAA-2/OS-2-110

OS-UAA-2/OS-2-110

OS-UAA-2/OS-2-110

OS-UAA-2/OS-2-110

OS-UAA-2/OS-2-110

Is Detected
Concentration
> Background?

No

Yes

--

--

Yes

No

--

--

--

--

Yes

-

--

Yes

No

No

Yes

Yes

Yes

-

--

Yes

-

-

Ground
water

Screening
Level (f)

7 OOE+02

5 OOE+00

7 OOE+01

1 90E+03

1 60E+02

7 OOE+02

5 OOE+00

1 OOE+02

8 OOE+01

7 OOE+02

5 OOE+00

1 OOE+03

2 OOE+00

1 OOE+04

7 OOE+01

6 OOE+02

6 OOE+02

7 50E+01

2 10E+01

1 40E+02

3 50E+01

3 50E+02

3 50E+02

2 80E+01

5 60E+03

1 40E+02

Is Detected
Concentration
> Screening

Value?

No

Yes

No

No

No

Yes

Yes

Yes

No

No

Yes

No

Yes

No

No

Yes

No

Yes

Yes

No

Yes

No

Yes

Yes

No

Yes

COPC?

(g)

No

Yes

No

No

No

Yes

Yes

No

No

No

Yes

No

Yes

No

No

Yes

No

No

Yes

No

Yes

No

Yes

Yes

No

Yes

Reason

</=Screenmg Level

>Screening Level

</=Screenlng Level

</=Screenmg Level

</=Screenmg Level

>Screenlng Level

>Screenlng Level

</=BKG

</=Screening Level

</=Screening Level

>Screenmg Level

</=Screening Level

>Screenlng Level

</=Screenlng Level

</=Screening Level

>Screenmg Level

</=Screening Level

</=BKG

>Screenlng Level

</=Screening Level

>Screening Level

</=Screenmg Level

>Screening Level

>Screenmg Level

</=Screemng Level

^Screening Level
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Constituent

Phenol

CAS

108-95-2

Units

ug/L

(a)

1:1:1

% FOD
(b)

100

Detected
Concentration

(c)

1.10E+04

Essential
Nutrient?

No

Background
Concentration

(d)

NA

Off-slti
Background
Location)*)

OS-UAA-2/OS-2-110

Is Detected
Concentration
> Background?

-

Ground
water

Screening
Level (f)

1. OOE+02

Is Detected
Concentration
> Screening

Value?

Yes

COPC?
(g)
Yes

Reason

>Screenlng Level
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-sit.)
Background
Location)*)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

R-AA-R-1-118

VOC*

1,2 Dichloroethene (total)

2-Butanone (MEK)

4-Methyl 2-pentanone (MIBK)

Acetone

Benzene

Chlorobenzene

Chloroform

Ethylbenzene

Toluene

Vinyl chlonde

Xylenes, Total

540-59-0

78-93-3

108-10-1

67-64-1

71-43-2

108-90-7

67-66-3

100-41-4

108-88 3

75-01-4

1330-20-7

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

SVOCs

1 ,2-Dfchlorobenzene

2 4-Dlmethylphenol

2-Chlorophenol

3-Methylphenol/4-Methylphenol

4-Chloroaniline

Phenol

95-50-1

105-67-9

95-57-8

106-44-5

106-47-8

108-95-2

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

100

100

100

100

7 30E+01

2 10E+02

1 10E+02

8 20E+03

2 OOE+02

1 70E+03

6 80E+00

4 OOE+01

2 30E+02

3 10E+01

1 20E+02

No

No

No

No

No

No

No

No

No

No

No

1 06E+01

NA

NA

NA

NA

1 52E+03

NA

NA

NA

NA

NA

OS - UAA-2/OS-2-120

OS - UAA-2/OS-2-120

OS-UAA-2/OS-2-120

OS - UAA-2/OS 2-120

OS - UAA-2/OS-2-120

OS - UAA-2/OS-2-120

OS - UAA-2/OS-2-120

OS - UAA-2/OS-2-120

OS-UAA-2/OS-2-120

OS - UAA-2/OS-2-120

OS - UAA-2/OS-2-120

Yes

-

-

-

-

Yes

-

--

-

-

-

7 OOE+01

1 90E+03

1 60E+02

7 OOE+02

5 OOE+00

1 OOE+02

8 OOE+01

7 OOE+02

1 OOE+03

2 OOE+00

1 OOE+04

Yes

No

No

Yes

Yes

Yes

No

No

No

Yes

No

Yes

No

No

Yes

Yes

Yes

No

No

No

Yes

No

>Screenmg Level

</=Screenlng Level

</=Screening Level

>Screenlng Level

^Screening Level

>Screening Level

</=Screening Level

</=Screenmg Level

</=Screening Level

>Screenmg Level

</=Screening Level

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

2 60E+02

5 40E+01

1 40E+02

3 20E+02

1 60E+04

4 50E+03

No

No

No

No

No

No

2 80E+01

2 40E+01

1 92E+01

NA

5 60E+00

NA

OS - UAA-2/OS-2-120

OS - UAA-2/OS-2-120

OS - UAA-2/OS-2-120

OS - UAA-2/OS-2-120

OS UAA-2/OS-2-120

OS-UAA-2/OS-2-120

Yes

Yes

Yes

--

Yes

--

6 OOE+02

1 40E+02

3 50E+01

3 50E+02

2 80E+01

1 OOE+02

No

No

Yes

No

Yes

Yes

No

No

Yes

No

Yes

Yes

</=Screenmg Level

</=Screening Level

^Screening Level

</=Screening Level

>Screening Level

>Scresning Level
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Constituent

R - AA-R-1-128

VOCs

1,2-Dlchloroethane (total)

2-Butanone (MEK)

4-Methyl-2-pentanone (MIBK)

Acetone

Benzene

Chlorobenzene

Ethylbenzene

Toluene

Vinyl chloride

Xylenes, Total

SVOCs

1,2-Dlchlorobenzene

1 ,4-Dlchlorobenzene

2-Chlorophenol

3-Methylphenol/4-Methylphenol

4-Chloroaniline

Naphthalene

Phenol

CAS

540-59-0

78-93-3

108-10-1

67-64-1

71-43-2

108-90-7

100-41-4

108-88-3

75-01-4

1330-20-7

95-50-1

106-46-7

95-57-8

106-44-5

106-47-8

91-20-3

108-95-2

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1.1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

%FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

1 OOE+01

340E+01

1 10E+01

9 60E+02

1 OOE+02

2 OOE+03

1 30E+01

4 OOE+01

4 50E+00

2 90E+01

1 80E+01

3 70E+01

5 50E+01

7 40E+01

1 OOE+04

1 80E+02

1 10E+03

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(d)

1 54E+02

NA

NA

NA

4 80E+01

4 OOE+03

NA

NA

1 30E+01

NA

1 48E+01

8 20E+02

4 OOE+01

NA

4 80E+00

240E+01

NA

Off-slU
Background
Locatlo.i(e)

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS 2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS-UAA-2/OS-2-124

OS -UAA-2/OS 2-1 24

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS UAA-2/OS 2-124

OS - UAA-2/OS-2-124

Is Detected
Concentration
> Background?

No

-

-•

-

Yes

No

--

-

No

--

Yes

No

Yes

-

Yes

Yes

-

Ground
water

Screening
Level (f)

7 OOE+01

1 90E+03

1 60E+02

7 OOE+02

5 OOE+00

1 OOE+02

7 OOE+02

1 OOE+03

2 OOE+00

1 OOE+04

6 OOE+02

7 50E+01

3 50E+01

3 50E+02

280E+01

1 40E+02

1 OOE+02

Is Detected
Concentration
> Screening

Value?

No

No

No

Yes

Yes

Yes

No

No

Yes

No

No

No

Yes

No

Yes

Yes

Yes

COPC?
(g)

No

No

No

Yes

Yes

No

No

No

No

No

No

No

Yes

No

Yes "I

Yes

Yes

Reason

</=Screenlng Level

</=Screening Level

</=Screenmg Level

>Screening Level

>Screening Level

</=BKG

</=Screenmg Level

</=Screenlng Level

</=BKG

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

>Screenmg Level

</=Screening Level

>Screening Level

>Screenlng Level

>Screenlng Level
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-slt i
Backgrojnd
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

R - AA-R-1-131

VOCs

Acetone

Benzene

Chlorobenzene

Ethylbenzene

Methane

Toluene

67-64-1

71-43-2

108-90-7

100-41-4

74-82-8

108-88-3

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

3 10E+02

1 20E+02

2 90E+03

2 10E+01

1 20E+03

1 30E+01

No

No

No

No

No

No

NA

4 80E+01

4 OOE+03

NA

2 OOE+02

NA

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

--

Yes

No

-

Yes

-

7 OOE+02

5 OOE+00

1 OOE+02

7 OOE+02

NA

1 OOE+03

No

Yes

Yes

No

-

No

No

Yes

No

No

No

No

</=Screening Level

>Screenmg Level

</=BKG

</=Screening Level

No Dose-Response Value

</=Screening Level

SVOCs

4-Chloroanlhne

Phenol

106-47-8

108-95-2

ug/L

ug/L

1 1 1

1 1 1

100

100

150E+04

2 30E+02

No

No

4 80E+00

NA

OS - UAA-2/OS-2-124

OS-UAA-2/OS-2-124

Yes

-

2 80E+01

1 OOE+02

Yes

Yes

Yes

Yes

>Screenmg Level

>Screenmg Level

Pesticide

alpha-BHC

beta-BHC

delta-BHC

Endosulfan Sulfate

Endrin Ketone

Heptachlor

Heptachlor Epoxide

319-84-6

319-85-7

319-86-8

1031-07-8

53494-70-5

76-14-8

1024-57-3

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1.1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

860E-02

8 80E-02

4 30E-02

1 60E-01

1 20E-01

6 OOE-02

260E-02

No

No

No

No

No

No

No

NA

3 40E-01

NA

NA

NA

NA

NA

OS-UAA-2/OS-2-124

OS-UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

--

No

-

--

--

-

-

1 10E-01

2 OOE-01

2 OOE-01

4 20E+01

2 OOE+00

4 OOE-01

2 OOE-01

No

No

No

No

No

No

No

No

No

No

No

No

No

No

</=Screening Level

</=Screening Level

</=Screening Level

</=Screemng Level

</=Screenmg Level

</=Screenmg Level

</=Screenlng Level

Herbicide

Dichlorprop

MCPP

120-36-5

93-65-2

ug/L

ug/L

1 1 1

1 1 1

100

100

2 30E+00

4 90E+01

No

No

NA

1 74E+02

OS - UAA-2/OS-2-124

OS-UAA-2/OS-2-124

-

No

2 92E+02

360E+01

No

Yes

No

No

</=Screenmg Level

</=BKG

Metals

Aluminum

Arsenic

Barium

Beryllium

Calcium

Chromium

7429-90-5

7440-38-2

7440-39-3

7440-41-7

7440-70-2

7440-47-3

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

240E+04

2 80E+01

2 80E+03

1 50E+00

3 50E+05

240E+02

No

No

No

No

Yes

No

NA

NA

1 96E+02

NA

6 80E+05

NA

OS-UAA-2/OS-2-124

OS-UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS-UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS 2-124

-

--

Yes

-

No

-

3 60E+04

5 OOE+01

2 OOE+03

4 OOE+00

NA

1 OOE+02

No

No

Yes

No

Yes

No

No

Yes

No

No

Yes

</=Screenlng Level

</=Screenmg Level

>Screenlng Level

</=Screenlng Level

EN

^Screening Level
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Constituent

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Sodium

Vanadium

Zinc

CAS

7440-48-4

7440-50-8

7439-89-6

7439-92-1

7439-95-4

7439-96-5

7440-02-0

7440-09-7

7440-23-5

7440-62-2

7440-66-6

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

3 60E+01

1 10E+02

9 60E+04

3 50E+01

9 80E+04

3 OOE+03

1 OOE+02

2 20E+04

9 40E+04

7 30E+01

3 90E+02

Essential
Nutrient?

No

No

Yes

No

Yes

No

No

Yes

Yes

No

No

Background
Concentration

(d)

NA

NA

7 40E+04

NA

1 OOE+05

3 20E+03

NA

2 20E+04

7 40E+04

2 40E+00

840E+01

Off-slH
Background
Locatloi(e)

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS -UAA 2/OS 2-124

Is Detected
Concentration
> Background?

-

-

Yes

-

No

No

-

No

Yes

Yes

Yes

Ground
water

Screening
Level (f)

1 OOE+03

6 50E+02

5 OOE+03

7 50E+00

NA

1 50E+02

1 OOE+02

NA

NA

490E+01

5 OOE+03

Is Detected
Concentration
> Screening

Value?

No

No

Yes

Yes

--

Yes

No

-

-

Yes

No

COPC?
(g)
No

No

No

Yes

No

No

No

No

No

Yes

No

Reason

</=Screenlng Level

</=Screenlng Level

EN

>Screening Level

EN

</=BKG

</=Screening Level

EN

EN

> Screening Level

</=Screening Level
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Constituent CAS Units
FOD
(a)

%FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-slt*
Background
Locatlo i(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

R - AA-R-1-48

VOCs

1 2-Dlchloroethene (total)

2-Butanone (MEK)

4-Methyl-2-pentanone (MIBK)

Acetone

Benzene

Chlorobenzene

Ethylbenzene

Toluene

Vinyl chloride

Xylenes, Total

540-59-0

78-93-3

108-10-1

67-64-1

71-43-2

108-90-7

100-41-4

108-88-3

75-01-4

1330-20-7

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

100

100

100

1 40E+02

1 80E+03

890E+02

8 30E+04

1 50E+03

1 30E+04

1 40E+03

3 70E+03

1 60E+02

6 60E+02

No

No

No

No

No

No

No

No

No

No

1 86E+03

NA

NA

NA

2 40E+01

1 04E+02

NA

NA

5 80E+01

NA

OS - UAA-2/OS-2-50

OS - UAA-2/OS-2-50

OS - UAA-2/OS-2-50

OS - UAA-2/OS-2-50

OS - UAA 2/OS 2-50

OS - UAA-2/OS-2-50

OS - UAA-2/OS-2-50

OS - UAA-2/OS-2-50

OS - UAA-2/OS-2-50

OS - UAA-2/OS-2-50

No

-

-

Yes

Yes

-

-

Yes

--

7 OOE+01

1 90E+03

1 60E+02

7 OOE+02

5 OOE+00

1 OOE+02

7 OOE+02

1 OOE+03

2 OOE+00

1 OOE+04

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

</=BKG

</=Screenlng Level

^Screening Level

>Screenlng Level

>Screening Level

^Screening Level

>Screenlng Level

>Screening Level

>Screenlng Level

</=Screening Level

svoc*
1,2-Dtehlorobenzene

1,4-Dtehlorobenzene

2,4-Dimethylphenol

2-Chlorophenol

2-Methylphenol

3-Methylphenol/4-Methylphenol

4-Chloroanlline

Naphthalene

Phenol

95-50-1

106-46-7

105-67-9

95-57-8

95-48-7

106-44-5

106-47-8

91-20-3

108-95 2

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

100

100

1 40E+02

1 30E+02

2 80E+02

1 70E+03

9 70E+01

2 90E+03

4 OOE+04

7 90E+03

7 OOE+04

No

No

No

No

No

No

No

No

No

NA

NA

NA

NA

NA

NA

NA

NA

NA

OS - UAA-2/OS-2-50

OS - UAA-2/OS-2-50

OS - UAA-2/OS-2-50

OS - UAA-2/OS-2-50

OS - UAA-2/OS-2-50

OS - UAA-2/OS-2-50

OS - UAA-2/OS 2-50

OS - UAA-2/OS-2-50

OS - UAA-2/OS-2-50

--

-

-

--

--

--

--

-

-

6 OOE+02

7 50E+01

1 40E+02

3 50E+01

3 50E+02

3 50E+02

2 80E+01

1 40E+02

1 OOE+02

No

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

</=Screenlng Level

>Screening Level

^Screening Level

>Screening Level

</=Screenlng Level

^Screening Level

>Screenmg Level

>Screening Level

>Screenlng Level
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Constituent

R • AA-R-1-58

VOCs

1,2-Dichloroethene (total)

2-Butanone (MEK)

Acetone

Benzene

Chlorobenzene

Toluene

Trichloroethylene

Vinyl chloride

Xylenes, Total

SVOCs

1,4-Dichlorobenzene

2,4-Dimethylphenol

2-Chlorophenol

3-Methylphenol/4-Methylphenol

4-Chloroanlllne

Naphthalene

Phenol

CAS

540-59-0

78-93-3

67-64-1

71-43-2

108-90-7

108-88-3

7901-6

75-01-4

1330-20-7

106-16-7

105-67-9

95-57-8

106-44-5

106-47-8

91-20-3

108-95-2

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

7 50E+02

550E+02

2 10E+04

8 OOE+02

6 90E+03

2 90E+03

8 30E+01

1 50E+02

6 40E+02

3 70E+02

350E+02

1 70E+03

1 70E+03

460E+04

5 40E+03

2 70E+04

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(d)

1 78E+03

NA

NA

3 OOE+01

1 58E+02

NA

NA

6 40E+01

NA

NA

NA

4 80E+00

NA

8 80E+00

NA

NA

Off-slt>
Background
Locatloii(e)

OS - UAA-2/OS-2-60

OS - UAA-2/OS-2-60

OS - UAA-2/OS-2-60

OS - UAA-2/OS-2-6Q

OS - UAA-2/OS-2-60

OS - UAA-2/OS-2-60

OS - UAA-2/OS-2-60

OS - UAA-2/OS-2-60

OS - UAA-2/OS-2-60

OS - UAA-2/OS-2-60

OS - UAA-2/OS-2-60

OS - UAA-2/OS-2-60

OS - UAA-2/OS-2-60

OS - UAA-2/OS-2-60

OS - UAA-2/OS-2-60

OS - UAA-2/OS-2-60

Is Detected
Concentration
> Background?

No

-

-

Yes

Yes

-

-

Yes

-

-

Yes

-
Yes

-

--

Ground
water

Screening
Level (f)

7 OOE+01

1 90E+03

7 OOE+02

5 OOE+00

1 OOE+02

1 OOE+03

5 OOE+00

2 OOE+00

1 OOE+04

7 50E+01

1 40E+02

3 50E+01

3 50E+02

2 80E+01

1 40E+02

1 OOE+02

Is Detected
Concentration
> Screening

Value?

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

COPC?

(g)

No

No

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Reason

</=BKG

</=Screening Level

>Screening Level

>Screenmg Level

>Screenmg Level

>Screenmg Level

>Screenmg Level

>Screening Level

</=Screenmg Level

>S creenmg Level

>Screening Level

>Screenmg Level

>Screening Level

>Screenmg Level

>Screemng Level

>Screemng Level
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlo i(e)

I* Detected
Concentration
> Background?

Ground
water

Screening
Level (0

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

R - AA-R-1-68

VOCs

1,2-Dichloroethene (total)

2-Butanone (MEK)

4-Methyl-2-pentanone (MIBK)

Acetone

Benzene

Chlorobenzene

Telrachloroethene

Toluene

Tnchloroethylene

Vinyl chloride

Xylenes, Total

540-59-0

78-93-3

108-10-1

67-64-1

71-43-2

108-90-7

127-18-4

108-88-3

79-01-6

75-01-4

1330-20-7

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 - 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

100

100

100

100

7 OOE+02

6 70E+02

5 70E+02

250E+04

8 30E+02

7 50E+03

230E+01

3 20E+03

3 10E+01

2 20E+02

7 70E+02

No

No

No

No

No

No

No

No

No

No

No

2 80E+03

NA

NA

NA

4 80E+01

1 62E+02

NA

NA

NA

9 20E+01

NA

OS - UAA-2/OS 2-70

OS - UAA-2/OS-2-70

OS - UAA-2/OS-2-70

OS - UAA-2/OS-2-70

OS - UAA-2/OS-2-70

OS - UAA-2/OS-2-70

OS - UAA-2/OS-2-70

OS - UAA-2/OS-2-70

OS - UAA-2/OS-2-70

OS - UAA-2/OS-2-70

OS - UAA-2/OS-2-70

No

-

--

-

Yes

Yes

-

--

--

Yes

-

7 OOE+01

1 90E+03

1 60E+02

7 OOE+02

5 OOE+00

1 OOE+02

5 OOE+00

1 OOE+03

5 OOE+00

2 OOE+00

1 OOE+04

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

</=BKG

</=Screemng Level

>Screenmg Level

>Screening Level

>Screening Level

>Screenlng Level

>Screemng Level

>Screenmg Level

>Screenmg Level

>Screenmg Level

</=Screemng Level

svoc*
1 ,2-Dlchlorobenzene

1,4-Dichlorobenzene

2-Chlorophenol

3-Methylphenol/4-Methylphenol

4-Chkjroanlline

Benzo(g,h,l)perylene

Chrysene

Dibenzo(a,h)anthracene

lndeno( 1 ,2,3-cd)pyrene

Naphthalene

Phenol

95-50-1

106-46-7

95-57-8

106-44-5

106-47-8

191-24-2

218-01-9

53-70-3

193-39-5

91-20-3

108-95-2

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

100

100

100

100

2 50E+02

4 10E+02

5 30E+02

2 10E+03

5 10E+04

2 10E+02

1 10E+02

1 70E+02

1 60E+02

4 30E+03

2 60E+04

No

No

No

No

No

No

No

No

No

No

No

NA

NA

3 20E+00

NA

7 40E+00

NA

NA

NA

NA

NA

NA

OS - UAA-2/OS-2-70

OS - UAA-2/OS-2-70

OS - UAA-2/OS-2-70

OS - UAA-2/OS-2-70

OS - UAA-2/OS-2-70

OS - UAA-2/OS-2-70

OS - UAA-2/OS-2-70

OS - UAA-2/OS-2-70

OS - UAA-2/OS-2-70

OS - UAA-2/OS-2-70

OS - UAA-2/OS-2-70

--

--

Yes

••

Yes

-

-

-

6 OOE+02

7 50E+01

3 50E+01

3 50E+02

2 80E+01

2 10E+02

1 50E+00

3 OOE-01

4 30E 01

1 40E+02

1 OOE+02

No

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

Yes

</=Screenmg Level

>Screenlng Level

>Screenlng Level

>Screenlng Level

>Screenlng Level

</=Screenlng Level

>Screening Level

>Screenmg Level

>Screening Level

>Screenlng Level

^Screening Level
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Constituent

R-AA-R-1-78

VOCs

1,1-Dichloroethane

1,2-Dichloroethene (total)

Acetone

Benzene

Carbon Disulfide

Chlorobenzene

Methane

Tetrachloroethene

Toluene

Trichloroethylene

Vinyl chloride

Xylenes, Total

SVOCs

1 ,2-Dtchlorobenzene

1 ,4-Dlchlorobenzene

3-Methylphenol/4-Methylphenol

4-Chloroanlline

Benzo(g,h,i)perylene

Dibenzo(a,h)anthracene

lndeno(1 ,2.3-cd)pyrene

Naphthalene

Phenol

Pesticide

alpha-BHC

beta-BHC

Dieldnn

Endosulfan II

CAS

75-34-3

540-59-0

67-64-1

71-43-2

75-15-0

108-90-7

74-82-8

127-18-4

108-88-3

79-01-6

75-01-4

1330-20-7

95-50-1

106-16-7

106-44-5

106-47-8

191-24-2

53-70-3

193-39-5

91-20-3

108-95-2

319-84-6

319-85-7

60-57-1

33213-65-9

Unit*

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

1 90E+02

5 80E+01

2 50E+03

4 50E+02

5 OOE+01

4 30E+03

1 30E+03

2 60E+01

5 90E+02

2 10E+01

2 30E+01

3 80E+02

1 90E+02

3 OOE+02

2 OOE+02

2 50E+04

2 OOE+02

1 80E+02

1 50E+02

4 10E+02

1 90E+03

4 40E-01

3 20E-01

4 60E-01

2 80E-02

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(d)

6 60E+02

3 60E+03

NA

1 10E+02

NA

1 24E+02

NA

NA

NA

NA

1 04E+02

NA

NA

NA

NA

1 20E+01

NA

NA

NA

NA

NA

NA

NA

NA

NA

Off-slU
Background
Locatloi(e)

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS 2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS 2-80

OS • UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

1* Detected
Concentration
> Background?

No

No

-

Yes

~

Yes

-

--

-

-

No

•-

-

-

-

Yes

-

-

--

-

-

-

-

Ground
water

Screening
Level (f)

7 OOE+02

7 OOE+01

7 OOE+02

5 OOE+00

7 OOE+02

1 OOE+02

NA

5 OOE+00

1 OOE+03

5 OOE+00

2 OOE+00

1 OOE+04

6 OOE+02

7 50E+01

3 50E+02

2 80E+01

2 10E+02

3 OOE-01

4 30E-01

1 40E+02

1 OOE+02

1 10E-01

2 OOE-01

9 OOE+00

4 20E+01

Is Delected
Concentration
> Screening

Value?

No

No

Yes

Yes

No

Yes

-

Yes

No

Yes

Yes

No

No

Yes

No

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

No

No

COPC?

(g)

No

No

Yes

Yes

No

Yes

No

Yes

No

Yes

No

No

No

Yes

No

Yes

No

Yes

Yes

Yes

Yes

Yes

Yes

No

No

Reason

</=Screening Level

/̂'Screening Level

>Screerang Level

>Screerang Level

</=Screenlng Level

>Screenlng Level

No Dose-Response Value

>Screening Level

</=Screenlng Level

>Screening Level

</=BKG

</=Screening Level

</=Screening Level

>Screenmg Level

</=Screen!ng Level

>Screening Level

</=Screenmg Level

>Screemng Level

>Screenmg Level

>Screening Level

>Screenlng Level

>Screenmg Level

>Screenlng Level

</=Screenlng Level

</=Screenlng Level
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Constituent

Endosulfan Sulfate

gamma-BHC (Lindane)

gamma-Chlordane

Heptachlor

Heptachlor Epoxide

Methoxychlor

Herbicide

2,4-D

Dichlorprop

MCPA

MCPP

Pentachlorophenol

Metals

Aluminum

Arsenic

Barium

Beryllium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Sodium

Vanadium

CAS

1031-07-8

58-89-9

5103-74-2

76-44-8

1024-57-3

72-43-5

94-75-7

120-36-5

94-74-6

93-65-2

87-86-5

7429-90-5

7440-38-2

7440-39-3

7440-41-7

7440-70-2

7440-47-3

7440-48-4

7440-50-8

7439-89-6

7439-92-1

7439-95-4

7439-96-5

7440-02-0

7440-09-7

7440-23-5

7440-62-2

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

1 60E-01

8 60E-02

5 90E-02

2 50E-01

1 50E-02

2 50E-02

1 70E+00

4 30E+01

4 40E+01

1 10E+02

9 OOE-01

1 70E+04

3 10E+01

1 20E+03

1 OOE+00

3 20E+05

1 30E+02

1 60E+01

6 70E+01

7 70E+04

1 60E+01

6 70E+04

4 50E+03

7 20E+01

1 70E+04

1 40E+05

580E+01

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

Yes

No

Yes

No

No

Yes

Yes

No

Background
Concentration

(d)

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Off-slt)
Background
Locatlon(e)

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS - UAA-2/OS-2-80

OS UAA-2/OS-2-80

Is Detected
Concentration
> Background?

-

-

-

--

-

-

-

-

--

-

-

-

-

--

-

-

-

-

-

--

-

-

-

Ground
water

Screening
Level (f)

4 20E+01

2 OOE-01

2 OOE+00

4 OOE-01

2 OOE-01

4 OOE+01

7 OOE+01

2 92E+02

1 80E+01

3 60E+01

1 OOE+00

3 60E+04

5 OOE+01

2 OOE+03

4 OOE+00

NA

1 OOE+02

1 OOE+03

6 50E+02

5 OOE+03

7 50E+00

NA

1 50E+02

1 OOE+02

NA

NA

4 90E+01

Is Detected
Concentration
> Screening

Value?

No

No

No

No

No

No

No

No

Yes

Yes

No

No

No

No

No

Yes

No

No

Yes

Yes

-

Yes

No

-
-

Yes

COPC?
(g)
No

No

No

No

No

No

No

No

Yes

Yes

No

No

No

No

No

No

Yes

No

No

No

Yes

No

Yes

No

No

No

Yes

Reason

</=Screenlng Level

</=Screening Level

</=Screenlng Level

</=Screenmg Level

</=Screening Level

</=Screening Level

</=Screenmg Level

</=Screening Level

>Screenlng Level

^Screening Level

</=Screenmg Level

</=Screening Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

EN

>Screemng Level

</=Screening Level

</=Screenlng Level

EN

>Screenmg Level

EN

>Screenmg Level

</=Screenmg Level

EN

EN

>Screenmg Level
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Constituent

Zinc

CAS

7440-68-6

Units

ug/L

(a)

1 1 1

% FOD
(b)

100

Detected
Concentration

(c)

3 50E+02

Essential
Nutrient?

No

Background
Concentration

(d)

NA

Off-siti
Background
Locatloi(e)

OS - UAA-2/OS-2-80

Is Detected
Concentration
> Background?

-

Ground
water

Screening
Level (f)

5 OOE+03

Is Detected
Concentration
> Screening

Value?

No

COPC?
(g)
No

Reason

</=Screenlng Level
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HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

R • AA-R-1-88

VOC*

1,1-Dichloroethane

1,2-Dichloroethene (total)

Acetone

Benzene

Chlorobenzene

Chloroethane

Toluene

Vinyl chloride

Xytenes, Total

75-34-3

540-59-0

67-64-1

71-43-2

108-90-7

75-00-3

108-88-3

75-01-4

1330-20-7

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

100

100

2 10E+01

1 20E+01

4 70E+02

1 20E+02

1 20E+03

1 50E+01

3 20E+01

1 30E+01

1 60E+01

No

No

No

No

No

No

No

No

No

2 60E+01

1 14E+02

NA

2 60E+01

3 60E+03

NA

NA

2 OOE+01

NA

OS - UAA-2/OS-2-90

OS - UAA-2/OS-2-90

OS - UAA-2/OS-2-90

OS - UAA-2/OS-2-90

OS - UAA-2/DS-2-90

OS - UAA-2/OS-2-90

OS - UAA-2/ 3S 2 90

OS - UAA-2/ DS-2-90

OS - UAA-2/OS-2-90

No

No

-
Yes

No

-

-

No

-

7 OOE+02

7 OOE+01

7 OOE+02

5 OOE+00

1 OOE+02

4 60E+00

1 OOE+03

2 OOE+00

1 OOE+04

No

No

No

Yes

Yes

Yes

No

Yes

No

No

No

No

Yes

No

Yes

No

No

No

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

>Screenlng Level

</=BKG

>Screenlng Level

</=Screening Level

</=BKG

</=Screening Level

SVOCs

1 ,2-Dlchlorobenzene

1 ,3-DichlorDbenzene

1 ,4-Dichlorobenzene

2 Chtorophenol

3-Melhylphenol/4-Methylphenol

4-Chloroaniline

Naphthalene

Phenol

95-50-1

541-73-1

106-46-7

95-57-8

106-44-5

106-47-8

91-20-3

108-95-2

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

100

6 OOE+01

1 80E+01

1 20E+02

220E+01

2 20E+01

1 30E+03

680E+01

350E+02

No

No

No

No

No

No

No

No

1 46E+01

3 20E+01

4 80E+02

4 80E+01

NA

1 72E+01

NA

NA

OS • UAA-2/OS-2-90

OS - UAA-2/ DS-2-90

OS - UAA-2/ DS-2-90

OS - UAA-2/DS-2-90

OS - UAA-2/ DS-2-90

OS - UAA-2/ DS-2-90

OS - UAA-2/ DS-2-90

OS - UAA-2/ DS-2-90

Yes

No

No

No

-

Yes

-

-

6 OOE+02

6 OOE+02

7 50E+01

3 50E+01

3 50E+02

2 80E+01

1 40E+02

1 OOE+02

No

No

Yes

No

No

Yes

No

Yes

No

No

No

No

No

Yes

No

Yes

</=Screenmg Level

</=Screenlng Level

</=BKG

</=Screenmg Level

</=Screening Level

>Screenlng Level

</=Screenlng Level

>Screenlng Level
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Constituent

R - AA-R-1-98

VOCs

1,1-Dichloroethane

1,2-Dichloroethene (total)

Acetone

Benzene

Chlorobenzene

Ethylbenzene

Tetrachloroethene

Toluene

Vinyl chloride

Xylenes Total

SVOCs

1 ,2,4-Trichlorobenzene

1 .2-Dfchlorobenzene

1 ,4-Dichlorobenzene

2,4 Dichlorophenol

2-Chlorophenol

3-Methylphenol/4-Methylphenol

4-Chtoroanlline

Naphthalene

Phenol

CAS

75-34-3

540-59-0

67-64-1

71-43-2

108-90-7

100-41-4

127-18-4

108-88-3

75-01-4

1330-20-7

120-82-1

95-50-1

106-46-7

120-83-2

95-57-8

106-44 5

106-47-8

91-20-3

108-95-2

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

V. FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

1 20E+01

1 80E+01

1 50E+02

3 OOE+01

1 OOE+03

9 80E+01

2 40E+01

1 80E+01

1 OOE+01

7 30E+02

2 OOE+01

9 40E+02

3 OOE+02

9 80E+01

2 50E+01

9 10E+00

4 80E+03

1 80E+02

1 30E+02

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(d)

NA

2 20E+01

NA

4 OOE+01

5 20E+03

NA

NA

NA

1 44E+01

NA

NA

1 96E+01

7 40E+02

1 60E+01

3 60E+01

NA

6 20E+00

NA

NA

Off-sitJ
Background
Locatloi(e)

OS - UAA-2/OS-2-100

OS - UAA-2/OS-2-100

OS-UAA-2/OS-2-100

OS - UAA-2/OS-2-100

OS - UAA-2/OS-2-100

OS - UAA-2/OS-2-100

OS - UAA-2/OS-2-100

OS - UAA-2/OS-2-100

OS - UAA-2/OS-2-100

OS - UAA-2/OS-2-100

OS - UAA-2/OS-2-100

OS - UAA-2/OS-2-100

OS - UAA 2/OS 2-100

OS - UAA-2/OS-2-100

OS - UAA-2/OS-2-100

OS - UAA-2/OS-2-100

OS - UAA-2/OS-2-100

OS - UAA-2/OS-2-100

OS - UAA-2/OS-2-100

Is Detected
Concentration
> Background?

-

No

-

No

No

-

--

--

No

-

-

Yes

No

Yes

No

-•

Yes

--

-

Ground
water

Screening
Level (f)

7 OOE+02

7 OOE+01

7 OOE+02

5 OOE+00

1 OOE+02

7 OOE+02

5 OOE+00

1 OOE+03

2 OOE+00

1 OOE+04

7 OOE+01

6 OOE+02

7 50E+01

2 10E+01

3 50E+01

3 50E+02

2 80E+01

1 40E+02

1 OOE+02

Is Detected
Concentration

> Screening
Value?

No

No

No

Yes

Yes

No

Yes

No

Yes

No

No

Yes

Yes

Yes

No

No

Yes

Yes

Yes

COPC?
(g)

No

No

No

No

No

No

Yes

No

No

No

No

Yes

No

Yes

No

No

Yes

Yes

Yes

Reason

</=Screenmg Level

</=Screenmg Level

</=Screening Level

</=BKG

</=BKG

</=Screening Level

>Screemng Level

</=Screening Level

</=BKG

</=Screening Level

</=Screenlng Level

>Screening Level

</=BKG

>Screenlng Level

*/=Screening Level

</=Screening Level

>Screenlng Level

>Screening Level

>Screenlng Level
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Constituent

R - BDRK-R-1-163

VOCs

1,1-Dichloroethane

1,2-Dichloroethene (total)

2-Butanone (MEK)

Acetone

Benzene

Bromodlchloromethane

Carbon Disulfide

Chlorobenzene

Chloroform

Ethylbenzene

Methane

Toluene

Xylenes, Total

SVOCs

1 ,2-Dichlorobenz8ne

2,4-Dichlorophenol

2-Chlorophenol

3-Methylphenol/4-Methylphenol

4-Chloroaniline

Naphthalene

Herbicide

2.4,5-T

2,4-D

Metals

Aluminum

Antimony

Arsenic

CAS

75-34-3

540-59-0

78-93-3

67-64-1

71-43-2

75-27-4

75-15-0

108-90-7

67-66-3

100-41-4

74-82-8

108-88-3

1330-20-7

95-50-1

120-83-2

95-57-8

106-44-5

106-17-8

91-20-3

93-76-5

94-75-7

7429-90-5

7440 36-0

7440-38-2

Units

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 • 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1.1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

%FOD

(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

3 20E-01

5 50E-01

1 50E+00

2 OOE+01

1 10E+01

2 40E-01

1 80E+00

4 OOE+01

3 50E+00

9 40E-01

4 OOE+00

360E+00

6 OOE+00

4 60E+00

540E+00

4 80E+00

2 20E+00

1 60E+03

4 90E+00

9 20E-01

3 10E+00

290E+04

4 60E+00

3 OOE+01

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Background
Concentration

(d)

3 20E+01

1 54E+02

NA

NA

4 80E+01

NA

NA

4 OOE+03

NA

NA

2 OOE+02

NA

NA

1 48E+01

1 66E+01

4 OOE+01

NA

4 80E+00

2 40E+01

NA

NA

NA

NA

NA

Off-Sit!

Background
Locatlo i(e)

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS-UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS-UAA-2/OS-2-124

OS -UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2 124

OS-UAA2/OS-2-124

OS - UAA-2/OS-2-124

Is Detected
Concentration
> Background?

No

No

-

-

No

-

-

No

-

-
No

-

-

No

No

No

-

Yes

No

-

-

-

Ground
water

Screening
Level (f)

7 OOE+02

7 OOE+01

1 90E+03

7 OOE+02

5 OOE+00

8 OOE+01

7 OOE+02

1 OOE+02

8 OOE+01

7 OOE+02

NA

1 OOE+03

1 OOE+04

6 OOE+02

2 10E+01

3 50E+01

3 50E+02

2 80E+01

1 40E+02

3 60E+02

7 OOE+01

360E+04

6 OOE+00

5 OOE+01

Is Detected
Concentration
> Screening

Value?

No

No

No

No

Yes

No

No

No

No

No

-

No

No

No

No

No

No

Yes

No

No

No

No

No

No

COPC?
(g)

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

No

No

No

Reason

</=Screenmg Level

</=Screening Level

</=Screemng Level

</=Screening Level

</=BKG

</=Screenmg Level

</=Screerong Level

</=Screemng Level

</=Screenmg Level

</=Screenlng Level

</=BKG

</=Screenlng Level

</=Screenlng Level

</=Screenlng Level

</=Screening Level

</=Scieenlng Level

</=Screening Level

>Screenmg Level

</=Screenmg Level

</=Screenlng Level

</=Screening Level

</=Screenlng Level

</=Screenlng Level

</=Screening Level
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DEEP GROUNDWATER SCREEN
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SAUGET AREA 2 RI/FS
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Constituent

Barium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Sodium

Vanadium

Zinc

CAS

7440-39 3

7440-43-9

7440-70-2

7440-47-3

7440-48-4

7440-50-8

7439-89-6

7439-92-1

7439-95-4

7439-96-5

7439-97-6

7440-02-0

7440-09-7

7440-23-5

7440-62-2

7440-66-6

Unite

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(e)

260E+02

1 10E+00

3 70E+05

4 OOE+01

940E+00

1 90E+01

190E+04

1 30E+01

6 OOE+04

2 OOE+02

2 OOE-01

3 80E+01

2 30E+04

3 20E+05

6 OOE+01

5 10E+01

Essential
Nutrient?

No

No

Yes

No

No

No

Yes

No

Yes

No

No

No

Yes

Yes

No

No

Background
Concentration

(d)

1 96E+02

NA

6 80E+05

NA

NA

NA

7 40E+04

NA

1 OOE+05

3 20E+03

NA

NA

2 20E+04

7 40E+04

2 40E+00

8 40E+01

Off-slO
Background
Locatloi(e)

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS-2-124

OS - UAA-2/OS 2-124

1* Detected
Concentration
> Background?

Yes

-
No

-

--

-

No

-

No

No

-

--

Yes

Yes

Yes

No

Ground
water

Screening
Level (f)

2 OOE+03

5 OOE+00

NA

1 OOE+02

1 OOE+03

6 50E+02

5 OOE+03

7 50E+00

NA

1 50E+02

2 OOE+00

1 OOE+02

NA

NA

4 90E+01

5 OOE+03

Is Detected
Concentration
> Screening

Value?

No

No

-

No

No

No

Yes

Yes

-

Yes

No

No

-

Yes

No

COPC?
(g)
No

No

No

No

No

No

No

Yes

No

No

No

No

No

No

Yes

No

Reason

</=Screenlng Level

</=Screening Level

EN

</=Screening Level

</=Screenmg Level

</=Screenlng Level

EN

>Screenlng Level

EN

</=BKG

</=Screenmg Level

</=Screenlng Level

EN

EN

^Screening Level

</=Screenlng Level
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DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT
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ENSR INTERNATIONAL
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Constituent CAS Unit*
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-slO
Background
Locatlon(e)

I* Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

S-AA-S-1-104

VOCs

1,2-Dichloroethene (total)

Carbon Disulfide

Chlorobenzene

Methane

540-59-0

75-15-0

108-90-7

74 82-8

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

1 50E+00

9 40E-01

7 OOE+01

8 40E+00

No

No

No

No

NA

NA

4 20E+03

3 40E+02

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

-

-

No

No

7 OOE+01

7 OOE+02

1 OOE+02

NA

No

No

No

-

No

No

No

No

</=Screenmg Level

</=Screenlng Level

</=Screening Level

</»BKG

Metal*

Aluminum

Arsenic

Barium

Beryllium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Sodium

Vanadium

Zinc

7429-90-5

7440-38-2

7440-39-3

7440-41-7

7440-70-2

7440-47-3

7440-48-4

7440-50-8

7439-89-6

7439-92-1

7439-95-4

7439-96-5

7440-02-0

7440-09-7

7440-23-5

7440-62-2

7440-66-6

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

2 10E+04

2 10E+01

6 70E+02

9 30E-01

1 90E+05

2 50E+02

1 60E+01

580E+01

7 30E+04

2 30E+01

4 60E+04

1 50E+03

6 80E+01

3 OOE+04

2 60E+04

4 20E+01

1 60E+02

No

No

No

No

Yes

No

No

No

Yes

No

Yes

No

No

Yes

Yes

No

No

6 20E+03

NA

2 OOE+03

NA

5 20E+05

1 48E+02

6 60E+00

1 10E+02

5 OOE+04

6 20E+00

1 48E+05

2 20E+03

5 40E+01

2 40E+04

1 60E+05

NA

7 20E+02

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS-UAA-3/OS-3-104

OS UAA-3/OS-3-104

Yes

-

No

-

No

Yes

Yes

No

Yes

Yes

No

No

Yes

Yes

No

--

No

3 60E+04

5 OOE+01

2 OOE+03

4 OOE+00

NA

1 OOE+02

1 OOE+03

6 50E+02

5 OOE+03

7 50E+00

NA

1 50E+02

1 OOE+02

NA

NA

4 90E+01

5 OOE+03

No

No

No

No

--

Yes

No

No

Yes

Yes

~

Yes

No

--

-

No

No

No

No

No

No

No

Yes

No

No

No

Yes

No

No

No

No

No

No

No

</=Screenlng Level

</=Screening Level

</=Screening Level

</=Screenmg Level

EN

>Screenmg Level

</=Screenmg Level

</=Screening Level

EN

>Screenlng Level

EN

<V=BKG

</=Screenlng Level

EN

EN

</=Screening Level

</=Screenmg Level
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TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
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Constituent CAS Unit*
FOD
(a)

% FOD
(b)

Detected
Concentration

W
Essential
Nutrient?

Background
Concentration

(d)

Off-tits
Background
Locatioi(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

S-AA-S-1-114

VOC*

1,2-Oichloraethene (total)

4-Methyl-2-pentanone (MIBK)

Chlorobenzene

540-59-0

108-10-1

108-90-7

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

100

100

100

5 70E-01

1 OOE+00

4 10E+02

No

No

No

NA

NA

1 14E+03

OS-UAA-3/OS-3-114

OS-UAA-3/OS-3-114

OS-UAA-3/OS-3114

-

-

No

7 OOE+01

1 60E+02

1 OOE+02

No

No

Yes

No

No

No

</=Screenlng Level

</=Screening Level

<MBKG

SVOCs

2-Chlorophenol

Naphthalene

95-57-8

91-20-3

ug/L

ug/L

1 1 1

1 1 1

100

100

7 1 OE+00 I No

3 30E+00 [ No

3 40E+01

NA

OS-UAA-3/OS-3-114

OS-UAA-3/OS-3-114

No

-

3 50E+01

1 40E+02

No

No

No

No

</=Screenmg Level

</=Screenlng Level
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DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
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Constituent

S - AA-S-1-124

VOC*

2-Butanone (MEK)

Carbon Disulfide

Chlorobenzene

Methane

Toluene

Vinyl chlonde

PCS*

Total PCBs

Metal*

Aluminum

Barium

Beryllium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Sodium

Vanadium

Zinc

CAS

78-93-3

75-15-0

108-90-7

74-82-8

108-88-3

75-01-4

1336-36-3

7429-90-5

7440-39-3

744041-7

7440-70-2

7440-47-3

7440-48-4

7440-50-8

7439-89-6

743992-1

7439-95-4

7439-96-5

7440-02-0

7440-09-7

7440-23-5

7440-62-2

7440-66-6

Unit*

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

1 50E+01

8 80E-01

7 80E+01

7 70E-01

7 90E-01

2 50E+00

1 20E-01

1 20E+04

6 10E+02

4 20E-01

2 20E+05

1 80E+02

7 30E+00

3 50E+01

6 20E+04

8 OOE+00

5 20E+04

1 90E+03

4 10E+01

3 30E+04

4 30E+04

2 OOE+01

9 90E+01

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

Yes

No

Yes
No

No

Yes

Yes

No

No

Background
Concentration

(d)

NA

NA

7 20E+02

2 80E+01

NA

NA

1 20E-01

2 40E+03

3 OOE+02

NA

6 80E+05

7 60E+01

3 OOE+00

5 OOE+01

1 22E+05

NA

2 40E+05

2 40E+03

2 20E+01

2 20E+04

1 22E+05

NA

4 60E+02

Off-site
Background
Locatlori(e)

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS - UAA-3/OS-3-1 16

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS - UAA-3/OS 3-1 16

OS-UAA-3/OS-3-116

Is Detected
Concentration
> Background?

-

-

No

No

--

-•

No

Yes
Yes

-
No

Yes

Yes

No

No

-

No

No

Yes

Yes
No

-

No

Ground
water

Screening
Level (f)

1 90E+03

7 OOE+02

1 OOE+02

NA

1 OOE+03

2 OOE+00

5 OOE-01

3 60E+04

2 OOE+03

4 OOE+00

NA

1 OOE+02

1 OOE+03

6 50E+02

5 OOE+03

7 50E+00

NA

1 50E+02

1 OOE+02

NA

NA

490E+01

5 OOE+03

Is Detected
Concentration
> Screening

Value?

No

No

No

--

No

Yes

No

No

No

No

-

Yes

No

No

Yes

Yes

-

Yes

No

-

--

No

No

COPC?
(g)

No

No

No

No

No

Yes

No

No

No

No

No

Yes

No

No

No

Yes

No

No

No

No

No

No

No

Reason

</=Screenlng Level

</=Screenmg Level

</=Screening Level

</=BKG

</=Screening Level

>Screenmg Level

</=Screenlng Level

</=Screening Level

</=Screenmg Level

</=Screenlng Level

EN

>Screening Level

</=Screenlng Level

</=Screenmg Level

EN

>Screening Level

EN

</=BKG

</=Screenmg Level

EN

EN

</=Screening Level

</=Screenmg Level
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DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 178 of 204

Constituent CAS Units
FOD

<a)

%FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-sltn
Backgrojnd
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

S - AA-S-1-34

VOCs

Chloroethane

Chloromethane

75-00-3

74-87-3

ug/L

ug/L

1 1 1

1 1 1

100

100

3 30E+00

3 40E-01

No

No

NA

NA

OS - UAA-3/OS-3-34

OS - UAA-3/OS-3-34

-

-

4 60E+00

1 50E+00

No

No

No

No

</=Screening Level

</=Screenmg Level

SVOCs

1,2-Dichlorobenzene

bls(2-Chloroethyl)ether

95-50-1

111-44-4

ug/L

ug/L

1 1 1

1 1 1

100

100

1 40E+00

1 40E+00

No

No

NA

NA

OS - UAA-3/OS-3-34

OS - UAA-3/OS-3 34

-

-

6 OOE+02

1 OOE+01

No

No

No

No

</=Screenlng Level

</=Screenlng Level
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HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS
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Constituent CAS Units
FOD
(a)

%FOD

(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-sltD

Backgro jnd
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

S-AA-S-1-54

VOCs

2-Butanone (MEK)

Chlorobenzene

Chloromethane

78-93-3

108-90-7

74-87-3

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

100

100

100

8 OOE+00

4 40E-01

3 20E 01

No

No

No

NA

3 20E+02

NA

OS - UAA-3/OS-3-54

OS - UAA-3/OS-3-54

OS - UAA-3/OS-3-54

-

No

--

1 90E+03

1 OOE+02

1 50E+00

No

No

No

No

No

No

</=Screenlng Level

</=Screening Level

</=Screenmg Level

SVOCs

bls(2-Ethylhexyl)phthalate 1 1 1 7-81 -7 ug/L 1 1 1 100 3 50E+00 No ] NA OS - UAA-3/OS-3-54 | 6 OOE+00 No No </=Screening Level

August 31 2003

Revision 0
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

<c)
Essential
Nutrient?

Background
Concentration

(d)

Off-tlt3
Background
LocatlO'i(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

S - AA-S-1-64

VOC*

Dichloromethane

Methane

75-09-2

74-82-8

ug/L

ug/L

1 -1 1

1 - 1 1

100

100

4 20E-01

1.10E+01

No

No

NA

3 40E+02

OS - UAA-3/OS-3-64

OS - UAA-3/OS-3-64

--

No

5.00E+00

NA

No

-

No

No

</=Screemng Level

</=BKG

Metals

Barium

Calcium

Iron

Magnesium

Manganese

Potassium

Sodium

Zinc

7440-39-3

7440-70-2

7439-89-6

7439-95-4

7439-96-5

7440-09-7

7440-23-5

7440-66-6

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 . 1 1

1 . 1 1

1 : 1 1

1 . 1 1

1:1:1

1 1 - 1

1 1 1

1 1 - 1

100

100

100

100

100

100

100

100

6 20E+02

2 20E+05

350E+04

4.50E+04

2 80E+03

9 OOE+03

3 30E+04

2 OOE+01

No

Yes

Yes

Yes

No

Yes

Yes

No

2 OOE+02

4 40E+05

1 96E+04

1 26E+05

8 20E+03

1 OOE+05

1 76E+05

9 OOE+01

OS - UAA-3/OS-3-64

OS - UAA-3/OS-3-64

OS - UAA-3/OS-3-64

OS - UAA-3/OS-3-64

OS - UAA-3/OS-3-64

OS - UAA-3/OS-3-64

OS - UAA-3/OS-3-64

OS - UAA-3/OS-3-64

Yes

No

Yes

No

No

No

No

No

2 OOE+03

NA

5 OOE+03

NA

1 50E+02

NA

NA

5 OOE+03

No

Yes

-

Yes

-

-

No

No

No

No

No

No

No

No

No

</=Screening Level

EN

EN

EN

</=BKG

EN

EN

</=Screenmg Level
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(=)

Essential
Nutrient?

Background
Concentration

(d)

Off-sltn
Backgrojnd
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

S - AA-S-1-74

VOCs

1,2-Dichloroethene (total)

Chlorobenzene

540-59-0

108-90-7

ug/L

ug/L

1 1 1

1 1 1

100

100

5 30E-01

4 80E+00

No

No

7 OOE+00

3 OOE+02

OS - UAA-3/OS-3-74

OS - UAA-3/OS-3-74

No

No

7 OOE+01

1 OOE+02

No

No

No

No

</=Screenmg Level

</=Screening Level

August 31 2003

Revision 0
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Constituent CAS Unit*
FOD
(a)

%FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-Slt)

Background
Locatioi(«)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

S - AA-S-1-84

VOCs

1.1-Dlchloroeth3ne

1.2-Dichloroethene (total)

2-Butanone (MEK)

Chlorobenzene

Toluene

Trichloroethytene

75-34-3

540-59-0

78-93-3

108-90-7

108-88-3

79-01-6

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

5 55E-01

7 95E-01

7 70E+00

2 20E+01

4 60E-01

5 90E-01

No

No

No

No

No

No

NA

NA

NA

2 60E+03

NA

NA

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3 84

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3-84

-

-

No

-

-

7 OOE+02

7 OOE+01

1 90E+03

1 OOE+02

1 OOE+03

5 OOE+00

No

No

No

No

No

No

No

No

No

No

No

No

</=Screenlng Level

'/^Screening Level

</=Screenmg Level

</=Screenlng Level

</=Screenmg Level

</=Screening Level

August 31. 2003

Revision 0
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-sltj
Background
Locatlon(e)

I* Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

S - AA-S-1-94

VOCs

1,1-Dichloroelhane

1 ,2-Dlchloroethene (total)

Chlorobenzene

75-34-3

540-59-0

108-90-7

ug/L

ug/L

ug/L

1 1 1

1 1 :1

1 1 1

100

100

100

5 30E-01

7 40E-01

2 70E+01

No

No

No

NA

NA

4 20E+03

OS - UAA-3/OS-3-94

OS • UAA-3/OS-3-94

OS - UAA-3/OS-3-94

-

--

No

7 OOE+02

7 OOE+01

1 OOE+02

No

No

No

No

No

No

</=Screening Level

</=Screenlng Level

</=Screening Level

August 31, 2003

Revision 0



TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Backgrojnd
Locatlon(e)

Is Delected
Concentration
> Background?

Ground
water

Screening
Level (0

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

3 - AA-S-2-108

VOC*

Chlorobenzene 108-90-7 ug/L 1 1 1 | 100 1 40E+02 No 4 20E+03 OS - UAA-3/OS-3-104 | No 1 OOE+02 \ Yes No </=BKG

SVOCs

2-Chlorophenol

Naphthalene

95-57-8

91-20-3

ug/L

ug/L

1 1 1

1 1 1

100

100

4 40E+00

2 OOE+00

No

No

2 80E+Q1

NA

OS - UAA-3/OS-3-104

OS-UAA-3/OS-3-104

No

-

3 50E+01

1 40E+02

No

No

No

No

</=Screenmg Level

</=Screening Level

August 31. 2003

Revision 0
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-Slt)
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

S-AA-S-2-118

VOCs

Chlorobenzene 108-90-7 I ug/L 1 1 1 100 3 40E+02 No | 7 20E+02 OS-UAA-3/OS-3-116 No I 1 OOE+02 Yes No </=BKG

SVOCs

2-Chlorophenol

Naphthalene

95-57-8

91-20-3

ug/L

ug/L

1 1 1

1 1 1

100

100

1 OOE+01

4 80E+00

No

No

1 94E+01

NA

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

No

-

3 50E+01

1 40E+02

No

No

No

No

</=Screening Level

</=Screenmg Level

August 31 2003

Revision 0
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SAUGET, ILLINOIS
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Page 186 of 204

Constituent

S-AA-S-2-1185

VOCs

Chlorobenzene

Methane

Vinyl chloride

SVOCs

2-Chlorophenol

Naphthalene

Pesticide

beta-BHC

Herbicide

2,4,5-TP (Silvex)

Metals

Aluminum

Barium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Nickel

Potassium

Sodium

Vanadium

Zinc

CAS

108-90-7

74-82-8

75-01-4

95-57-8

91-20-3

319-85-7

93-72-1

7429-90-5

7440-39-3

7440-70-2

7440-47-3

7440-48-4

7440-50-8

7439-89-6

7439-92-1

7439-95-4

7439-96-5

7440-02-0

7440-09-7

7440-23-5

7440-62-2

7440-66-6

Unit*

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 ' 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

%FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

2 90E+02

2 90E+01

2 30E+00

5 90E+00

3 OOE+00

1 OOE-01

9 90E-02

5 80E+03

4 OOE+02

2 OOE+05

8 80E+01

2 70E+00

1 90E+01

3 70E+04

3 OOE+00

5 30E+04

1 OOE+03

1 80E+01

4 10E+04

450E+04

8 OOE+00

3 70E+01

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

Yes

No

No

No

Yes

No

Yes

No

No

Yes

Yes

No

No

Background
Concentration

(d)

7 20E+02

2 80E+01

NA

1 94E+01

NA

3 20E-02

1 72E-01

2 40E+03

3 OOE+02

6 80E+05

7 60E+01

3 OOE+00

5 OOE+01

1 22E+05

NA

2 40E+05

2 40E+03

2 20E+01

2 20E+04

1 22E+05

NA

4 60E+02

Off-site
Background
Locatloi(e)

OS-UAA-3/OS-3-116

OS - UAA-3/OS-3-1 16

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS -UAA-3/OS 3-1 16

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

Is Detected
Concentration
> Background?

No

Yes

-

No

-

Yes

No

Yes

Yes

No

Yes

No

No

No

--

No

No

No

Yes

No

-

No

Ground
water

Screening
Level (f)

1 OOE+02

NA

2 OOE+00

3 50E+01

1 40E+02

2 OOE-01

5 OOE+01

3 60E+04

2 OOE+03

NA

1 OOE+02

1 OOE+03

6 50E+02

5 OOE+03

7 50E+00

NA

1 50E+02

1 OOE+02

NA

NA

4 90E+01

5 OOE+03

Is Detected
Concentration
> Screening

Value?

Yes

-

Yes

No

No

No

No

No

No

-

No

No

No

Yes

No

-

Yes

No

--

-

No

No

COPC?
(g)

No

No

Yes

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

</=BKG

No Dose-Response Value

>Screemng Level

</=Screening Level

</=Screenmg Level

*/=Screemng Level

</=Screenmg Level

</=Screening Level

</=Screening Level

EN

</=Screenmg Level

</=Screenlng Level

</=Screenlng Level

EN

</=Screenmg Level

EN

</=BKG

</= Screening Level

EN

EN

</=Screening Level

</=Screenlng Level
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off- sit »
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

la Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

S - AA-S-2-48

VOCs

Carbon Disulfide

Xylenes, Total

75-15-0

1330-20-7

ug/L

ug/L

1 :1 :1

1 : 1 . 1

100

100

6 60E-01

5.70E-01

No

No

NA

NA

OS - UAA-3/OS-3-44

OS - UAA-3/OS-3^14

-

-

7 OOE+02

1. OOE+04

No

No

No

No

</=Screening Level

</=Screenlng Level

August 31, 2003

Revision 0
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HUMAN HEALTH RISK ASSESSMENT
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Constituent CAS Units L (a)

%FOD

(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-siU
Background
Locatiot(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

S-AA-S-2-68

VOCs

Chlorobenzene 108-90-7 [ ug/L | 1 : 1 : 1 100 1.60E+00 No 6.20E+01 OS - UAA-3/OS-3-64 | No 1. OOE+02 No No | </=Screening Level

August 31, 2003

Revision 0



TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-siU
Background
Locatlo •)(»)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

S-AA-S-2-78

VOC*

Chlorobenzene

Methane

108-90-7

74-82-8

ug/L

ug/L

1 1 1

1 1 1

100

100

8 90E+00

6 10E-01

No

No

3 OOE+02

NA

OS - UAA-3/OS-3-74

OS - UAA-3/OS-3-74

No

-

1 OOE+02

NA

No No

No

</=Screenmg Level

No Dose-Response Value

Pesticide

beta-BHC 319-85-7 ug/L 1 1 1 100 1 10E-02 No NA OS - UAA-3/OS-3-74 - 2 OOE-01 No No | </=Screenlng Level

Metals

Aluminum

Barium

Calcium

Chromium

Iron

Magnesium

Manganese

Nickel

Potassium

Sodium

Vanadium

Zinc

7429-90-5

7440-39-3

7440-70-2

7440-47-3

7439-8*6

7439-95-4

7439-96-5

7440-02-0

7440-09-7

7440-23-5

7440-62-2

7440-66-6

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

100

100

100

100

100

2 50E+03

2 50E+02

2 10E+05

2 20E+01

3 20E+04

460E+04

2 80E+03

6 40E+00

9 OOE+03

350E+04

390E+00

2 40E+01

No

No

Yes

No

Yes

Yes

No

No

Yes

Yes

No

No

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

OS - UAA-3/OS-3-74

OS - UAA-3/OS 3-74

OS - UAA-3/OS-3-74

OS - UAA-3/OS-3-74

OS - UAA-3/OS-3-74

OS - UAA-3/OS-3-74

OS - UAA-3/OS-3-74

OS - UAA-3/OS-3-74

OS - UAA-3/OS-3-74

OS - UAA-3/OS-3-74

OS - UAA-3/OS-3-74

OS - UAA-3/OS-3-74

-

-

-

-

--

-

-

-

--

-

3 60E+04

2 OOE+03

NA

1 OOE+02

5 OOE+03

NA

1 50E+02

1 OOE+02

NA

NA

4 90E+01

5 OOE+03

No

No

-

No

Yes

-
Yes

No

--

-
No

No

No

No

No

No

No

No

Yes

No

No

No

No

No

</=Screening Level

</=Screenmg Level

EN

</=Screemng Level

EN

EN

>Screening Level

</=Screenlng Level

EN

EN

</=Screenmg Level

</=Screenmg Level
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SAUGET, ILLINOIS
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Constituent CAS Units
FOO
M

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlo-i(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

1* Detected
Concentration

> Screening
Value?

COPC?
(g) Reason

S-AA-S-248

VOCs

1,1-Dichloroethane

Chlorobenzene

75-34-3

108-90-7

ug/L

ug/L

1:1 :1

1 :1 :1

100

100

4.00E-01

2.40E+01

No

No

NA

2.60E+03

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3-84

-

No

7.00E+02

1. OOE+02

No

No

No

No

</=Screenlng Level

</=Screening Level
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-slU
Background
Locatloi(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

S-AA-S-2-98

VOCs

1,1-Dlchloroethane

Carbon Disulfide

Chlorobenzene

75-34-3

75-15-0

108-90-7

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

100

100

100

4 70E-01

1 10E+00

3 50E+01

No

No

No

NA

NA

4 20E+03

OS - UAA-3/OS-3-94

OS - UAA-3/OS-3-94

OS - UAA-3/OS-3-94

-

-

No

7 OOE+02

7 OOE+02

1 OOE+02

No

No

No

No

No

No

</=Screenmg Level

</=Screening Level

</=Scraenlng Level
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Constituent

S-AA-S-3-104

VOCs

1,2-Dichloroethene (total)

Carbon Disulfide

Chlorobenzene

Methane

Vinyl chloride

svoc*
1 ,4-Dichlorobenzene

2-Chlorophenol

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Chrysene

Dibenzo(a,h)anthracene

lndeno(1 ,2,3-cd)pyrene

Naphthalene

Pesticide

beta-BHC

Metals

Aluminum

Arsenic

Chromium

Cobalt

Iron

Lead

Manganese

Nickel

Potassium

CAS

540-59-0

75-15-0

108-90-7

74-82-8

75-01-4

106-46-7

95-57-8

205-99-2

191-24 2

207-08 9

218-01-9

53-70-3

193-39-5

91-20-3

319-85-7

7429-90-5

7440-38-2

7440-47-3

7440-48-4

7439-89-6

7439-92-1

7439-96-5

7440-02-0

7440-09-7

Unit*

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

FOD
(a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

1 20E+00

5 30E-01

1 80E+02

9 90E+00

6 10E-01

1 30E+00

4 20E+00

3 80E+00

1 30E+00

660E-01

550E-01

2 80E+00

9 60E-01

2 20E+00

7 OOE 02

4 70E+03

3 70E+00

7 30E+01

2 50E+00

3 10E+04

6 10E+00

7 60E+02

1 70E+01

3 40E+04

Essential
Nutrient?

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

Yes

Background
Concentration

(d)

NA

NA

4 20E+03

3 40E+02

NA

4 40E+03

2 80E+01

2 60E+00

3 20E+00

NA

1 38E+00

3 OOE+00

NA

NA

NA

6 20E+03

NA

1 48E+02

660E+00

5 OOE+04

6 20E+00

2 20E+03

540E+01

2 40E+04

Off-slU

Background
Locatloi(e)

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS 3-104

OS - UAA-3/OS-3-1Q4

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS • UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS-UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

OS - UAA-3/OS-3-104

Is Detected
Concentration
> Background?

-•

--

No

No

--

No

No

Yes

No

-

No

No

-

-

-

No

-

No

No

No

No

No

No

Yes

Ground
water

Screening
Level (f)

7 OOE+01

7 OOE+02
r 1 OOE+02

NA

2 OOE+00

7 50E+01

3 50E+01

1 80E-01

2 10E+02

1 70E-01

1 50E+00

3 OOE-01

4 30E-01

1 40E+02

2 OOE-01

360E+04

5 OOE+01

1 OOE+Q2

1 OOE+03

5 OOE+03

7 50E+00

1 50E+02

1 OOE+02

NA

Is Detected
Concentration
> Screening

Value?

No

No

Yes

-

No

No

No

Yes

No

Yes

No

Yes

Yes

No

No

No

No

No

No

Yes

No

Yes

No

"

COPC?
(g)

No

No

No

No

No

No

No

Yes

No

Yes

No

No

Yes

No

No

No

No

No

No

No

No

No

No

No

Reason

</=Screenmg Level

</=Screenmg Level

</=BKG

</=BKG

</=Screenlng Level

</=Screenmg Level

</= Screening Level

>Screenlng Level

</=Screening Level

> Screening Level

</=Screening Level

</=BKG

>Screening Level

</=Screenlng Level

</=Screenlng Level

</=Screenlng Level

</=Screening Level

</=Screenmg Level

</=Screenlng Level

EN

</=Screening Level

</=BKG

</=Screening Level

EN
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Location(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

S-AA-S-3-114

VOCs

Chlorobenzene

Toluene

108-90-7

108-88-3

ug/L

ug/L

1 1 1

1 1 1

100

100

5 30E+02

1 40E+00

No

No

1 14E+03

NA

OS-UAA-3/OS-3-114

OS - UAA-3/OS-3-1 14

No

•-

1 OOE+02

1 OOE+03

Yes

No

No

No

</=BKG

</=Screenlng Level

SVOCs

2-Chlorophenol

4-Chloroanlllne

Naphthalene

95-57-8

106-47-8

91-20-3

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

100

100

100

1 OOE+01

3 70E+00

5 70E+00

No

No

No

3 40E+01

NA

NA

OS-UAA-3/OS-3-114

OS-UAA-3/OS-3-114

OS-UAA-3/OS-3-114

No

-

-

3 50E+01

2 80E+01

1 40E+02

No

No

No

No

No

No

</=Screenmg Level

</=Screenmg Level

</=Screening Level
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Constituent CAS Units
FOD
(a)

%FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-silo
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

S - AA-S-3-124

VOC*

Chlorobenzene

Vinyl chloride

108-90-7

75-01-4

ug/L

ug/L

1 1 1

1 1 1

100

100

4 60E+02

1 80E+00

No

No

7 20E+02

NA

OS-UAA-3/OS-3-116

OS -UAA-3/OS-3-116

No 1 OOE+02

2 OOE+00

Yes

No

No

No

</=BKG

</=Screenmg Level

SVOCs

1 ,2-Dichlorobenzene

1 ,4-Dichlorobenzene

2-Chtorophenol

4-Chloroanillne

b)s(2-Ethylhexyl)phthalate

Naphthalene

95501

106-46-7

95-57-8

106-47-8

117-81-7

91-20 3

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

1 40E+00

1 40E+00

7 90E+00

2 40E+00

1 OOE+00

4 10E+00

No

No

No

No

No

No

3 20E+01

3 OOE+03

1 94E+01

1 96E+01

NA

NA

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS -UAA-3/OS 3-1 16

OS -UAA 3/OS 3-1 16

OS UAA 3/OS 3 116

No

No

No

No

-

6 OOE+02

7 50E+01

3 50E+01

2 80E+01

6 OOE+00

1 40E+02

No

No

No

No

No

No

No

No

No

No

No

No

</=Screemng Level

</=Screenlng Level

</=Screenlng Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level
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Constituent CAS Units
FOD
(a)

%FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatloi(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

S • AA-S-3-132

VOCs

Chlorobenzene

Methane

Toluene

Vinyl chloride

108-90-7

74-82-8

108-88-3

75-01-4

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

2 50E+02

4 20E+01

1 20E+00

6 10E+00

No

No

No

No

7 20E+02

2 80E+01

NA

NA

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

No

Yes

-

-

1 OOE+02

NA

1 OOE+03

2 OOE+00

Yes

No

Yes

No

No

No

Yes

</=BKG

No Dose-Response Value

</=Screening Level

>Screenmg Level

SVOCs

2-Chlorophenol

4-Chloroanlllne

Naphthalene

95-57-8

106-47-8

91-20-3

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

100

100

100

4 30E+00

1 70E+00

2 30E+00

No

No

No

1 94E+01

1 96E+01

NA

OS-UAA-3/OS-3-116

OS -UAA 3/OS 3-1 16

OS-UAA-3/OS-3-116

No

No

-

3 50E+01

2 80E+01

1 40E+02

No

No

No

No

No

No

</=Screenlng Level

</=Screening Level

</=Screenmg Level

Pettlcide

beta-BHC

gamma-BHC (Lindane)

319-85-7

58-89-9

ug/L

ug/L

1 1 1

1 1 1

100

100

8 70E-02

5 10E-03

No

No

3 20E-02

NA

OS-UAA-3/OS-3-116

OS-UAA3/OS-3-116

Yes

-

2 OOE-01

2 OOE-01

No

No

No

No

</=Screenmg Level

</=Screening Level

Herbicide

2,4.5-TP (Silvex) 93-72-1 ug/L 1 1 1 100 1 20E-01 | No 1 72E-01 OS -UAA-3/OS 3-1 16 | No 5 OOE+01 No No </=Screening Level

PCBs

Total PCBs 1336 36-3 ug/L 1 1 1 100 4 OOE-02 No 1 20E 01 OS - UAA-3/OS 3-1 16 No 5 OOE-01 No No </*Screening Level

Metals

Aluminum

Chromium

Iron

Manganese

Nickel

Potassium

7429-90-5

7440-47-3

7439-89-6

7439-96-5

7440-02-0

7440-09-7

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

1 OOE+03

1 70E+01

260E+04

5 70E+02

1 OOE+01

4 OOE+04

No

No

Yes

No

No

Yes

2 40E+03

7 60E+01

1 22E+05

2 40E+03

2 20E+01

2 20E+04

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS -UAA-3/OS 3-116

OS-UAA-3/OS-3-116

No

No

No

No

No

Yes

360E+04

1 OOE+02

5 OOE+03

1 50E+02

1 OOE+02

NA

No

No

Yes

Yes

No

-

No

No

No

No

No

No

</=Screening Level

</=Screening Level

EN

</=BKG

</=Screenmg Level

EN
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-slt/t
Background
Locatloi(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

S-AA-S-3-34

VOCs

Chlorobenzene 1 108-90-7 ug/L 1 1 1 100 1 20E+00 | No NA | OS - UAA-3/OS-3-34 -- 1 OOE+02 No No I </=Screenlng Level

August 31 2003
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-sits
Background
Locatloi(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

S-AA-S-3-44

VOCs

Toluene J108-88-3 | ug/L | 1 1 1 | 100 3 40E-01 | No NA | OS - UAA-3/OS-3-14 | 1 OOE+03 | No No | '/^Screening Level

SVOCa

bis(2-Ethylhexyl)phthalate J1 17-81-7 | ug/L 1 1 1 100 8 80E-01 j No NA | OS - UAA-3/OS-3-44 | 6 OOE+00 No No </=Screening Level

August 31 2003
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Constituent CAS Unit*
FOD
(a)

•A FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-site
Background
Locatlon(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

S-AA-S-3-54

VOC*

2-Butanone (MEK)

Chlorobenzene

78-93-3

108-90 7

ug/L

ug/L

1 1 1

1 1 1

100

100

630E+00

1 40E+00

No

No

NA

3 20E+02

OS - UAA-3/OS-3-54

OS - UAA-3/OS-3-54

-
No

1 90E+03

1 OOE+02

No

No

No

No

</=Screenmg Level

</=Screenmg Level
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Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-Site
Background
Locatloi(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

S-AA-S-3-64

VOCs

Chlorobenzene

Methane

108-90-7

74-82-8

ug/L

ug/L

1 1 1

1 1 1

100

100

2 10E+00

2 70E+01

No

No

6 20E+01

3 40E+02

OS - UAA-3/OS-3-64

OS - UAA-3/OS-3-64

No

No

1 OOE+02

NA

No

-

No

No

</=Screenmg Level

</=BKG

SVOCs

1 ,4-Dlchlorobenzene 106-46-7 ug/L 1 1 1 100 1 40E+00 | No NA OS - UAA-3/OS-3-64 -- 7 50E+01 No No I </=Screenmg Level

Metals

Aluminum

Barium

Calcium

Iron

Magnesium

Manganese

Potassium

Sodium

Zinc

7429-90-5

7440-39-3

7440-70-2

7439-89-6

7439-95-1

7439-96-5

7440-09-7

7440-23-5

7440-66-6

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

100

100

1 80E+02

7 OOE+02

2 20E+05

230E+04

4 OOE+04

2 50E+03

760E+03

340E+04

940E+00

No

No

Yes

Yes

Yes
No

Yes

Yes
No

5 OOE+02

2 OOE+02

4 40E+05

1 96E+04

1 26E+05

8 20E+03

1 OOE+05

1 76E+05

9 OOE+01

OS - UAA-3/OS-3-64

OS - UAA-3/OS-3-64

OS - UAA-3/OS-3-64

OS - UAA-3/OS-3-64

OS - UAA-3/OS-3 64

OS - UAA-3/OS-3-64

OS - UAA-3/OS-3-64

OS - UAA-3/OS-3-64

OS - UAA-3/OS-3-64

No

Yes

No

Yes

No

No

No

No

No

360E+04

2 OOE+03

NA

5 OOE+03

NA

1 50E+02

NA

NA

5 OOE+03

No

No

-

Yes

-

Yes

-

-

No

No

No

No

No

No

No

No

No

No

</=Screening Level

</=Screenmg Level

EN

EN

EN

</=BKG

EN

EN

</x Screening Level
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Constituent CAS Unit*
FOD
(a)

%FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-sltJ
Background
Locatloi(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

S - AA-S-3-74

VOCs

1,1-Dlchloroethane

Chlorobenzene

75-34-3

108-90-7

ug/L

ug/L

1 1 1

1 1 1

100

100

5 1 0E-01

3 70E+00

No

No

880E-01

3 OOE+02

OS - UAA-3/OS-3-74

OS - UAA-3/OS-3-74

No

No

7 OOE+02

1 OOE+02

No

No

No

No

</=Screenmg Level

</=Screening Level

SVOC*

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Chrysene

Dibenzo(a,h)anthracene

lndeno(1 ,2,3-cd)pyrene

205-99-2

191-24-2

207-08-9

218-01-9

53-70-3

193-39-5

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

4 OOE+00

1 20E+00

1 10E+00

6 70E-01

2 90E+00

1 OOE+00

No

No

No

No

No

No

NA

NA

NA

NA

NA

NA

OS - UAA-3/OS 3-74

OS - UAA-3/OS-3-74

OS - UAA-3/OS-3-74

OS - UAA-3/OS-3-74

OS - UAA-3/OS-3-74

OS - UAA-3/OS-3-74

-

-

-

-

1 80E-01

2 10E+02

1 70E-01

1 50E+00

3 OOE-01

4 30E 01

Yes

No

Yes

No

Yes

Yes

Yes

No

Yes

No

Yes

Yes

>Screenlng Level

</=Screenlng Level

^Screening Level

</=Screenmg Level

>Screening Level

>Screenmg Level
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TABLE F-2
SUMMARY OF COPCS IN DEEP QROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL
Page 16 of 16

Constituent

Arsenic
Barium
Beryllium
Cadmium
Chromium
Lead
Manganese
Nickel
Thallium
Vanadium
Total:

CAS
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-47-3 ~
7439-92- T
7439-96-5
7440-02-0
7440-28-0
7440-62-2

S - AA-S-3-104

_ _ _ -

3

S-AA-S-3-132

_ _ _ _

— — — -

1

S - AA-S-3-74

— - -

—

4
Notes
CAS - Chemical Abstracts Service
COPC - Constituent of Potential Concern
MCPA - Z-Methyt-4-chlorophenoxyacetic acid
MCPP - 2-(2-Methyi-4-chtorophenoxy) proplonic acid
SVOCs - Semivolatile Organic Compounds
VOCs - Volatile Organic Compounds

31,2003
evision 0



TABLE F-2
SUMMARY OF COPCS IN DEEP GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL
Page 15 of 16

Constituent

VOCs
1 ,1 ,2,2-Tetrachloroeihane
1 ,2-Dichloroethane
1 ,2-Dichtoroethene (total)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichtoroethytene
Vinyl chloride
SVOCs
1 ,2-Dichlorobenzene
1 ,4-Dichlorobenzene
2 ,4 ,6-Trichtorophenol
2,4 Dichtorophenol
2,4 Dimethytphenol
2 Chlorophenol
2-Methylnaphthalene
2-Nitroanllme
3-Methylphenol/4-Methylphenol
4-Chtoroanilme
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Carbazole
Chrysene
Dibenzo(a ,h)anthiacene
lndeno( 1 ,2,3-cd)pyrene
Naphthalene
N-Nitrosodiphenylamlne
Phenol
Pesticide
alpha-BHC
beta-BHC
Heptachlor Epoxide
Herbicide
MCPA
MCPP
Pentachlorophenol
Metals
Aluminum
Antimony

CAS

79-34-5
107-06-2
540-59 0
108-10-1
67-64-1
71-43-2
56-23-5
108-90-7
75-00-3
74-87-3
100-41-4
127-18-4
108-8B-3
79-01-6
75-01-4

95-50-1
106-46-7
88-06-2
120-83-2
105 67 9
95578
91-57-6
88-74-4
106-44-5
106-47-8
56 55-3

50-32-8
205-99 2
207-08-9
86-74-8
218-01-9
53-70-3
193-39-5
91-20-3
86-30-6
108-95-2

319-84-6
319-85-7
1024-57-3

94-74-6
93-65-2
87-86-5

7429-90-5
7440 36 0

S - AA-S-3-104

— — —

X
X

X

_ __ _

_ — _ .

S-AA-S-3-132

X

- — —

_ _ _

_ _ _

- — — -

S - AA-S-3-74

_

X
X

X
X

— — -

_ __ —

August 31,2003
Revision 0



TABLE F-2
SUMMARY OF COPCS IN DEEP GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 HI/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL
Page 14 of 16

Constituent

Arsenic
Barium
Beryllium
Cadmium
Chromium
Lead
Manganese
Nickel
Thallium
Vanadium
Total:

CAS
7440-38 2
7440-39-3
7440-41-7
7440-43-9
7440-47-3
7439-92-1
7439-96-5
7440-02-0
7440-28-0
7440-62-2

R - AA-R-1-48

14

R-AA-R-1-5B

13

R - AA-R-1-68

17

R - AA-R-1-78

X
X
X

X
19

R-AA-R-1-88

4

R - AA-R-1-96

6

R-BDRK-R-1-163

X

X
3

S - AA-S-1 -104

X
X

2

S-AA-S-1-124

X
X

3

S-AA-S-2-118_S

1

S - AA-S-2-78

X

1
Notes
CAS • Chemical Abstracts Service
COPC - Constituent of Potential Concern
MCPA - 2-Methyl-4-chlorophenoxyacetic acid
MCPP • 2-(2-Methyt-4-chlorophenoxy) proplonic acid
SVOCs - Semivolatile Organic Compounds
VOCs - Volatile Organic Compounds

J1.2003
.evlsion 0



TABLE F-2
SUMMARY OF COPCS IN DEEP GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL
Page 13 of 16

Constituent
VOCs
1 , 1 ,2,2-Tetrachioroethane
1 ,2-Dlchloroethane
1 ,2-Dichloroethene (total)
4-Methyl-2 pentanone (MIBK)
Acetone
Benzene
Carbon Tetrachtonde
Chlorobenzene
Chloroethane
Chloromethane
Ethylbenzene
Telrachtoroethene
Toluene
Tnchtoroethylene
Vinyl chloride
svoc*
1 ,2-Oichtorobenzene
1 ,4-Dichlorobenzene
2,4,6-Trichtorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2-Chlorophenol
2-Methylnaphthalene
2-Nitroanillne
3-Methylphenol/4-Methylphenol
4-Chtoroanilme
Benzo(a (anthracene
Benzo(a)pyrene
Benzo(b)lluoranthene
Benzo(k)fluoranthene
Carbazole
Chrysene
Dibenzo(a,h)anlhracene
lndeno(1 ,2,3-cd)pyrene
Naphthalene
N-Nltrosodlphenylamlne
Phenol
Pesticide
alpha-BHC
beta-BHC
Heptachlor Epoxide
Herbicide
MCPA
MCPP
Pentachlorophenol
Metals
Aluminum
Antimony

CAS

79-34-5
107-06-2
540-59 0
108-10-1
67-64-1
71-43 2
56-23-5
108-90-7
75-00-3
74-87-3
100-41-4

i127-18-4
108-88-3
79-01-6
75-01-4

95-50-1
106-46-7
88-06-2
120-83 2
105-67-9
95-57-8
91-57 6
88-74-4
106-44-5
106-47-8
56-55-3
50-32-8
205 99-2

207-08-9
86-74-8
218-01-9
53-70-3
193-39-5
91-20-3
86-30-6
108-95-2

319-84-6
319-85-7
1024-57-3

94-74-6
93-65-2
87-86-5

7429-90 5
7440-36 0

R-AA-R-1-48

X
I X

X

X

X

X

X

X

~~ xT ~~
X

X
X

X

X

R-AA-R-1-58

X
r~ X

X

X
X
X

X

~ >r
X J

X I
X

X

X

R-AA-R-1-6B

X
X
X

X

X
X
X
X

X

— —
X

X
X

X
X
X
X

X

R-AA-R-1-78

X
X

X

X

X

X

- - -

X

X
X
X

X

X
X

X
X

R-AA-R-1-88

X

X

- - -

X

X

R-AA-R-1-9S

X

X

X

X

X

X

R - BDRK-R-1-163

- - — -

X

S- AA-S-1 -104

- - - -

S- AA-S-1 -124

X

S-AA-S-2-118_S

X

—

S - AA-S-2-78

August 31,2003
Revision 0



TABLE F-2
SUMMARY OF COPCS IN DEEP GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL
Page 12 of 16

Constituent

Arsenic
Barium
Beryllium
Cadmium
Chromium
Lead
Manganese
Nickel
Thallium
Vanadium
Total:

CAS
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-47-3
7439-92-1
7439-96-5
7440 02 0
7440-28-0
7440-62-2

Q - AA-0-7-34

1

O-AA-O-8-111

-

X

X

4

Q - AA-Q-8-44

- ~ -

1

O - AA-Q-8-54

—

3

Q - AA-Q-8-64

_ — -

2

C> • BDRK-O-1-163

X

_

X

X

X
7

R - AA-R-1-108

_

12

R- AA-R-1-118

- -

8

R-AA-R-1-128

-- - -

6

R • AA-R-1-131

X

_ — _

X
X

X
7

Notes
CAS - Chemical Abstracts Service
COPC - Constituent of Potential Concern
MCPA - 2-Methyl-4-chlorophenoxyace1ic acid
MCPP - 2-(2-Methyl-4 chtorophenoxy) propionic acid
SVOCs - Semivolatile Organic Compounds
VOCs - Volatile Organic Compounds

31, 2003
evision 0



TABLE F-2
SUMMARY OF COPCS IN DEEP GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL
Page 11 of 16

Constituent
VOC*
1122 Tetrachtoroethane
1 2 Dichloroethane
1 2 Dichloroethene (total)
4 Methyl 2 pentanone (MIBK)
Acetone
Benzene
Carbon Tetrachtonde
Chlorobenzene
Chloroethane
Chloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichtoroelhylene
Vinyl chloride
SVOCs
1 2 Dichlorobenzene
1 4 Dichlorobenzene
2 4 6 Trichtorophenol
2 4 Dichtorophenol
2 4 Dlmethylphenol
2 Chtorophenol
2 Methylnaphthalene
2 Nltroanllme
3 Methylphenol/4 Methylphenol
4 Chloroaniline
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Carbazole
Chrysene
Oibenzofa hjanthiacene
lndeno(1 2 3 cd)pyrene
Naphthalene
N Nltrosodlphenylamlne
Phenol
Pesticide
alpha BHC
beta BHC
Heptachlor Epoxide
Herbicide
MCPA
MCPP
Pentachlorophenol
Metals
Aluminum
Antimony

CAS

79 345
107 06 2
540 59 0
108 10 1
6764 1
71 432
56235
108907
75003
74873
10041 4
127 184
108 88 3
7901 6
7501 4

9550 t
106467
88062
120 83 2
105 67 9
95578
91 576
88-74 4
106445
106478
56553
50-328
205 99 2
207 08 9
86 748
21801 9
53703
193 39 5
91-20 3
66306
108952

319846
319 85 7
1024 57 3

94 746
93652
87865

7429 90 5
7440 36 0

Q - AA-Q-7-34

X

— —

O-AA-Q-8-111

—

X
X

O - AA-Q-8-44

X

_ _ _

Q - AA-O 8-54

X

—

X
X

Q - AA-O 8-64

_

X
X

O-BDRK-Q-1-163

- —

X
X

X

R-AA-R-1-108

X

X
X

X

X

X

~ X

X

X
X

X

X

R-AA-R-1-118

X

X
X

X

X

_ _

X

X

X

R-AA-R-1-128

X
X

_ _

X

X

X

X j

R-AA-R-1-131

X

- —

X

X

August 31 2003
Revision 0



TABLE F-2
SUMMARY OF COPCS IN DEEP GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUQET, ILLINOIS

ENSR INTERNATIONAL
Page 10 of 16

Constituent
Arsenic
Barium
Beryllium
Cadmium
Chromium
Lead
Manganese
Nickel
Thallium
Vanadium
Total:

CAS
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-47-3
7439-92-1
7439-96-5
7440-02-0
7440-28 0
7440-62-2

Q - AA-Q-5-95

1

Q - AA-O-6-104

X

2

O-AA -0-6-1 10

X
X
X

4

Q - AA-Q-6-34

4

Q - AA-Q-6-44

1

Q • AA-0-6-54

1

O - AA-O-6-64

X

2

Q - AA-Q-6-74

1

Q - AA-Q-fi-84

1

Q - AA-O-6-94

1

Q-AA-Q-7-104

2
Notes
CAS - Chemical Abstracts Service
COPC - Constituent of Potential Concern
MCPA - 2-Methyl-4-chlorophenoxyaceilc acid
MCPP - 2-(2-Methyl-4-chlorophenoxy) propionic acid
SVOCs - Semivoiatlle Organic Compounds
VOCs - Volatile Organic Compounds

31,2003
levision 0



TABLE F-2
SUMMARY OF COPCS IN DEEP GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUQET AREA 2 RI/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL
Page 9 of 16

Constituent
VOCs
1 ,1 ,2,2-Tetrachloroethane
1 ,2-Dichtoroethane
1,2Dlchtoroethene(total)
4-Methyl-2-pentanone (MIBK)
Acetone
Senzene
Carbon Tetrachtonde
Chlorobenzene
Chloroethane
Chloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Tnchloroethylene
Vinyl chloride
SVOCs
1 ,2-Dichlorobenzene
1 ,4-Dlchtorobenzene
2,4,6-Trichlorophenol
2,4-Dichtorophenoi
2,4-Dimethylphenol
2-Chtorophenol
2-Methylnaphthalene
2-Nitroanilme
3-Methylphenol/4-Methylphenol
4-Chloroanilme
3enzo(a)anthracene
Benzo(a)pyrene
Benzo(b)tluoranthene
Benzo(k)fluoranthene
Carbazole
Chrysene
Dibenzo(a,h)anthracene
lndeno(1,2,3 cd)pyrene
Naphthalene
N-Nitrosodiphenylamine
Phenol
Petticlde
alpha-BHC
beta-BHC
Heptachlor Epoxide
Herbicide
MCPA
MCPP j
Pentachlorophenol
Metals
Aluminum
Antimony

CAS

79 34-5

107062
540 59 0
108-10-1
67-64-1
71-43-2
56-23-5
108 90 7
75-003
74-87 3
10041 4
127 184
^108883
79-01-6
75-01-4

95-50-1
106-46-7
88-06-2
120832
105-67-9
95-57-8
91-57-6
88 74-4

106-44-5
106-47-8
56-55-3
50-32-8
205-99-2
207-08 9
86-74 8
218-01-9
53-70-3
193-39-5
91-20-3
86-30-6
108-95-2

319-84 6
319-85-7
1024-57-3

94-74 6
93-65 2
87 B6-5

7429 90 5
7440-36-0

O - AA-O-5-95

- - —

_

X

Q - AA-Q-6-104

X

-

_ _

Q- AA-O -6-1 10

X

-

— — -

Q - AA-Q-6-34

X

- — -

X

X

X

Q - AA-Q-6-44

X

- - -

_

Q - AA-Q-6-54

X

- - -

Q - AA-Q-6-64

X

— - -

__ _

Q - AA-Q-6-74

X

_

- - — -

Q - AA-Q-6-84

X

_ _ _

Q - AA-Q-6-94

X

Q- AA-Q-7-104

- - - -

X
X

August 31, 2003
Revision 0



TABLE F-2
SUMMARY OF COPCS IN DEEP GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUQET AREA 2 RI/FS
SAUQET, ILLINOIS

ENSR INTERNATIONAL
Page 8 of 16

Constituent

Arsenic
Barium
Beryllium
Cadmium
Chromium
Lead
Manganese
Nickel
Thallium
Vanadium
Total:

CAS
7440-38-2
7440 39-3
7440-41-7
7440 43-9
7440 47-3
7439-92-1
7439-96-5
7440-02-0
7440-28-0
7440-62-2

Q - AA-0-2-80

X

4

Q - AA-Q-3-120

X
1 X

2

Q - AA-Q-3-50

X

X
X

3

Q - AA-Q-3-80

X

1

Q-AA-Q-4-110

X

X
X
X
X

X
8

Q - AA-Q-4-50

X
X
X

3

Q - AA-Q-4-80

X
X

2

Q - AA-Q-5-45

X

^ X
X

7

Q - AA-Q-5-65

3

Q - AA-Q-5-75

1

Q - AA-O-5-85

r X
X
X

X
6

Notes
CAS - Chemical Abstracts Service
COPC - Constituent ot Potential Concern
MCPA - 2-Methyl 4-chtorophenoxyacetic acid
MCPP - 2-(2 Methyl 4-chtorophenoxy) propionic acid
SVOCs - Semivolatile Organic Compounds
VOCs - Volatile Organic Compounds

31,2003
evision 0



TABLE F-2
SUMMARY OF COPCS IN DEEP QROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUQET, ILLINOIS

ENSR INTERNATIONAL
Page? of 16

Constituent
VOCs
1 ,1 ,2,2-Tetrachtoroelhane
1 ,2-Dichloroethane
1,2-Dichtoroethene (total)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Carbon Tetrachtoride
Chlorobenzene
Chloroethane
Chloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichtoroethylene
Vinyl chloride
SVOCs
1,2-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
2.4-Dichlorophenol
2,4-Dimethylphenol
2-Chlorophenol
2-Methylnaphthalene
2-Nitroanilme
3-Methylphenol/4-Me1hylphenol
4-Chtoroanilme
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Carbazole
Chrysene
Dibenzo(a,h)anthracene
lndeno(1 ,2,3-cd)pyrene
Naphthalene
N-Nitrosodiphenylamlne
Phenol
Pesticide
alpha-BHC
beta-BHC
Heptachlor Epoxide
Herbicide
MCPA
MCPP
Pentachlorophenol
Metals
Aluminum
Antimony

CAS

79-34-5
107-06-2
540-59-0
108-10-1
67 64-1
71-43-2
56-23-5
108-90-7
75-00-3
74-87-3
100-41-4
127-18-4
10B-88-3
79-01-6
75-01-4

95-50-1
106-46-7
88^062
"l20-83 2
105-67-9
95-57-8
91-57-6
88-74-4
106-44-5
106-47-8
56-55-3
50-32-8
205-99-2
207-08-9
86-74-8
218-01-9
53-70-3
193-39-5
91-20-3
86-30-6
108-95-2

319-84-6
319-85-7
1024-57 3

94-74 6
93-65-2
87-86-5

7429-90-5
7440-36 0

Q - AA-Q-2-80

X
X

X __,

Q - AA-Q-3-120

— — -

Q - AA-Q-3-50

_ _

Q - AA-Q-3-80

- — -

Q-AA-Q-4-110

X
X

Q - AA-Q-4-50 Q - AA-Q-4-80 Q - AA-O-5-45

X

X

X

X

Q - AA-Q-5-65

X

^ _

X

X

Q - AA-Q-5-75

— —

X

O - AA-Q-5-85

X

— — -

X

August 31.2003
Revision 0



TABLE F-2
SUMMARY OF COPCS IN DEEP GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUQET AREA 2 RI/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL
Page 6 of 16

Constituent
Arsenic
Barium
Beryllium
Cadmium
Chromium
Lead
Manganese
Nickel
Thallium
Vanadium
Total.

CAS
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-47-3
7439-92-1
7439-96-5
7440-02-0
7440-28-0
7440-62-2

P-BDRK-P-1-158

7

Q-AA-Q-1-110

2

Q-AA-Q-1 -120

X
X

X

X
8

Q-AA-Q-1 -127

X

1

Q-AA-Q-1-127_5

X
X
X

X
1C

Q-AA-Q-1 -50

X

X
X
X
X
X
X

X
10

Q-AA-Q-1 -60

2

Q - AA-Q-1-80

X
X

6

Q - AA-Q-2-120

X
X
X
X

X
6

Q • AA-Q-2-60

X
X

X

X
6

Notes
CAS - Chemical Abstracts Service
COPC • Constituent of Potential Concern
MCPA - 2-Methyl-4-chlorophenoxyacet!c acid
MCPP - 2-(2-Methyi-4-chtorophenoxy) propionlc acid
SVOCs - Semivolatile Organic Compounds
VOCs - Volatile Organic Compounds
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TABLE F-2
SUMMARY OF COPCS IN DEEP QROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL
Page 4 of 16

Constituent

Arsenic
Barium
Beryllium
Cadmium
Chromium
Lead
Manganese
Nickel
Thallium
Vanadium
Total:

CAS

7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-47-3
7439-92-1
7439-96-5
7440-02-0
7440-28-0
7440-62-2

O - BDRK-O-1-153

X

1

P- AA-P-1 -104

5

P- AA-P-1 -11 4

3

P- AA-P-1 -120

4

P • AA-P-1-64

6

P- AA-P-1 -74

1

P- AA-P-1 -84

1

P - AA-P-2-104

4

P-AA-P-2-114

2

P-AA-P-2-122

3

P - AA-P-3-72

X

2
Notes
CAS - Chemical Abstracts Service
COPC - Constituent of Potential Concern
MCPA - 2-Methyl-4-chlorophenoxyacetlc acid
MCPP - 2-(2-Methyl-4-chrorophenoxy) propionic acid
SVOCs - Semivolatile Organic Compounds
VOCs - Volatile Organic Compounds

/ •31,2003
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TABLE F 2
SUMMARY OF COPCS IN DEEP OROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUQET, ILLINOIS

ENSR INTERNATIONAL
Page 3 of 16

Constituent
VOCs
1,1,2 2 Tetrachtoroethane
1 2-Dichloroethane
1 2 Dichloroethene (total)
4 Methyl 2 pentanone (MIBK)
Acetone
Benzene
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethytene
Vinyl chloride
SVOCs
1 ,2 Dichlorobenzene
1 4 Dichlorobenzene
2 4,6 Trlchlorophenol
2 4 Dichlorophenol
2 4 Oimethylphenol
2 Chtorophenol
2 Methylnaphthalene
2 Nitroanillne
3-Methy1phenol/4 Methylphenol
4 Chtoroaniline
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Ben20(k)fluoranthene
Carbazole
Chrysene
Dibenzo(a,h)anthracene
lndeno(1 2,3 cdjpyrene
Naphthalene
N Nltrosodiphenylamine
Phenol
Pesticide
alpha-BHC
beta BHC
Heptachlor Epoxide
Herbicide
MCPA
MCPP
Pentachlorophenol
Metals
Aluminum
Antimony

CAS

79345
107062
540 59 0
108 10 1
6764 1
71 432
56235
108 90 7
75003
74 87-3
100 41 4
127 18 4
108 88 3
7901 6
75 01-4

95-50 1
106 46 7
88062
120 83 2
105 67 9
95578
91 576
88744
106445
106478
J56553
50328
205 99 2
207 08 9
86748
218 01 9
53-70 3
193 39 5
91 203
86-30-6
108-95 2

319 84 6
319 85 7
1024-57 3

94746
93652
87865

7429^905 ~
7440 36 0

O-BDRK-O-1-153

_

P- AA-P-1 -104

X

X

X

X

X

- —

P- AA-P-1 -11 4

X

X

X

_ _ _

P - AA-P-1 -120

X

X

X

X

_ — -

P- AA-P-1 -64

X

X

^ X
X

X '
X j

- —

P- AA-P-1 -74

X

P- AA-P-1 -84

X

_

P- AA-P-2-104

X

X
X

X

- — _

P-AA-P-2-114

X

X

— — —

P - AA-P-2-122

X

X

X

__ _ _

P - AA P-3-72

X

— -

August 31 2003
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TABLE F-2
SUMMARY OF COPCS IN DEEP GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

ENSR INTERNATIONAL
Page 2 of 16

Constituent

Arsenic
Barium
Beryllium
Cadmium
Chromium
Lead
Manganese
Nickel
Thallium
Vanadium
Total:

CAS

7440-38-2
7440-39-3
744041-7
7440-43-9
7440-47-3
7439-92-1
7439-96-5
7440-02-0
7440-28 0
7440 62-2

O-AA-O-1-120

X

2

O - AA-O-1-56
X

X

4

O-AA-O-1-76

1

O - AA-O-1-96

X
X

2

O - AA-O-2-121

1

O - AA-O-2-124

X

X
X
X
X

X
7

O - AA-O-2-S3

X

1

O - AA-O-2-83

1

0 - AA-0-2-93

X

1

O - AA-O-3-108

X

1

O - AA-O-3-68

X

1
Notes
CAS - Chemical Abstracts Service
COPC - Constituent of Potential Concern
MCPA - 2-Methyl 4-chlorophenoxyacetic acid
MCPP - 2-(2-Methyl-4 chtorophenoxy) propiomc acid
SVOCs - Semivolalile Organic Compounds
VOCs - Volatile Organic Compounds

31,2003
•evision 0



TABLE F-2
SUMMARY OF COPCS IN DEEP QROUNDWATER
HUMAN HEALTH RISK ASSESSMENT
SAUQET AREA 2 RI/FS
SAUQET, ILLINOIS

ENSR INTERNATIONAL
Page 1 of 16

Constituent
VOCs
1 , 1 ,2,2-Tetrachloroethane
1,2-Dichk>roethane
1,2-Dlchloroelhene (total)
4-Methyl 2-pentanone (MIBK)
Acetone
Benzene
Carbon Tetrachtorlde
Chlorobenzene
Chloroelhane
Chloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Tnchtoroethylene
Vinyl chloride
SVOCs
1 ,2-Dlchtorobenzene
1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
2,4 Dichtorophenol
2,4-Oimethylphenol
2-Chtorophenol
2-Methylnaphthalene
2-Nitroaniline
3-Methytphenol/4-Methytphenol
4-Chtoroanilme
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Carbazole
Chrysene
Dlbenzo(a,h)anthracene
lndeno(1 ,2,3-cd)pyrene
Naphthalene
N-Nltrosodlphenylamlne
Phenol
Pesticide
alpha-BHC
beta-BHC
Heptachlor Epoxide
Herbicide
MCPA
MCPP
Pentachlorophenol
Metals
Aluminum
Antimony

CAS

79-34 5
107-06 2
540 59 0
108 10 1
6764-1
71-43-2
56-23 5
108-90-7
75003
74-87-3
100-41 4
127-18 4
108-88-3
79-01-6
7501 4

95-50-1
106-46-7
88-06 2
120 83 2
105 67-9

95578
91-576
88-74 4
106-445
106-47-8
56-55-3
50-32-8
205-99-2
207-08 9
86-74-8
218-01-9
53-70-3
193-39-5
91-20-3
86-30-6
108-95-2

319-84-6
319-85-7
1024 57-3

94-74 6
93-65-2
87-86-5

7429-90-5
7440-36-0

O-AA-O-1-120

X

O-AA-O-1-56

X
X

O - AA-0-1-76

X

O-AA-O-1-96 0 • AA-O-2-121

X

I) - AA-O-2-124

X

O - AA-O-2-53 O - AA-O-2-83

X

O - AA-O-2-93 O - AA-O-3-108 O - AA-O-3-68
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TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 204 of 204

Constituent CAS Units (a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-slU
Background
Locatlot(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration

> Screening
Value?

COPC?
(g) Reason

Notes

BKG - Background concentration
CAS - Chemical Abstracts Service
COPC - Constituent of potential concern
EN - Essential nutrient
FOD - Frequency of detection
NA - Not available
- Not applicable
PCB - Polychlonnated Biphenyl
SVOC - Semivolatile organic compound
TCDD-TEQ - 2,3,7,8-Tetrachlorodibenzo-p-dloxm Toxic Equivalence Concentration
USEPA - United States Environmental Protection Agency
VOC - Volatile Organic Compound
(a) Frequency of Detection = Number of detected samples Number of samples used to calculate statistics Total number of samples
(b) Percent of detected samples out of samples used lo calculate statistics Constituents detected In fewer than 5 percent of samples, provided 20 samples are available, will not be included as CC
(c) The detected concentration for a constituent for each medium/area combination after sample/duplicate pairs were averaged and high non-detected values were excluded (If one-half the detection limit was greater than the
maximum detected concentration, the non-detect was not used)
(d) Equal to two times the average concentration for the constituent in deep groundwater In an off-site sampling location
(e) Off-site well/sample used to calculate background concentration for deep groundwater locations
(0 Groundwater screening levels were used according to the following hierarchy

Illinois Groundwater Quality Standards for Class I. Potable Resource Groundwater 35 III Adm Code 620 410 February 2, 2002
USEPA, 2002 2002 Edition of the Drinking Water Standards and Health Advisories Office of Water EPA 822-R-02-038 Maximum Contaminant Levels Summer 20(
IEPA, 2002 Tiered Approach to Corrective Action Objectives Appendix B, Table E Tier 1 Groundwater Remediation Objectives for tl e Groundwater Component ol the Groundwater Ingestion Route Class I values Februar
2002
USEPA, 2002 Region 9 Preliminary Remediation Goal (PRG) Table October 1, 2002 Value for Tap Water

(g) A constituent Is Identified as a COPC in deep groundwater/Leachate If It Is detected in deep groundwater and/or leachate, Is greater than 5 percent of samples, provided 20 samples are available, If it is not an essential nutrient,
detected concentration Is greater than the background concentration and If the detected concentration Is greater than the groundwater screening level

August 31, 2003

Revision 0



TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 203 of 204

Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-sin
Background
Locatloi(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

S - BDRK-S-1-165

VOCs

Carbon Disulfide

Methane

75-15-0

74-82-8

ug/L

ug/L

1 1 1

1 1 1

100

100

S OOE-01

1 10E+01

No

No

NA

2 80E+01

OS -UAA-3/OS-3-116

OS-UAA-3/OS-3-116

-

No

7 OOE+02

NA

No

-

No

No

</=Screening Level

</=BKG

Metals

Aluminum

Arsenic

Calcium

Iron

Magnesium

Manganese

Mercury

Nickel

Potassium

Sodium

Vanadium

Zinc

7429-90-5

7440-38-2

7440-70-2

7439-89-6

7439-95-4

7439-96-5

7439-97-6

7440-02-0

7440-09-7

7440-23-5

7440-62-2

7440-66-6

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

100

100

100

100

100

6 30E+03

6 30E+00

290E+04

3 30E+03

1 50E+04

2 20E+01

7 30E-02

8 OOE+00

1 30E+04

4 60E+05

1 40E+01

7 20E+00

No

No

Yes

Yes

Yes

No

No

No

Yes

Yes

No

No

2 40E+03

NA

6 80E+05

1 22E+05

2 40E+05

2 40E+03

NA

2 20E+01

2 20E+04

1 22E+05

NA

4 60E+02

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS-UAA-3/OS-3-116

OS -UAA-3/OS 3-1 16

OS UAA-3/OS-3 116

Yes

--
No

No

No

No

-

No

No

Yes

-

No

3 60E+04

5 OOE+01

NA

5 OOE+03

NA

1 50E+02

2 OOE+00

1 OOE+02

NA

NA

4 90E+01

5 OOE+03

No

No

~

No

No

No

No

-

No

No

No

No

No

No

No

No

No

No

No

No

No

No

</=Screenlng Level

</=Screenlng Level

EN

EN

EN

</=Screenmg Level

</=Screemng Level

</=Screening Level

EN

EN

</=Screemng Level

</=Screenlng Level
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TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 202 of 204

Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)
Essential
Nutrient?

Background
Concentration

(d)

Off-slt)
Background
Locatlo i(«)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (0

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

S-AA-S-3-94

VOCs

1,1-Dlchloroe thane

1,2-Dichloroethene (total)

Chlorobenzene

Vinyl chloride

75-34-3

540-59-0

108-90-7

75-01-4

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

5 50E-01

1 30E+00

5 10E+01

4 10E-01

No

No

No

No

NA

NA

4 20E+03

NA

OS - UAA-3/OS-3-94

OS - UAA-3/OS-3-94

OS - UAA-3/OS-3-94

OS - UAA-3/OS-3-94

-

-

No

--

7 OOE+02

7 OOE+01

1 OOE+02

2 OOE+00

No

No

No

No

No

No

No

No

</=Screening Level

</=Screenmg Level

</=Screenlng Level

</=Screening Level

SVOCs

2-Chlorophenol [95-57-8 ug/L | 1 1 1 100 | 1 50E+00 No [ 1 90E+01 OS - UAA-3/OS-3-94 No | 3 50E+01 No j No | </=Screenmg Level
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TABLE F-1

DEEP GROUNDWATER SCREEN

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 201 of 204

Constituent CAS Units
FOD
(a)

% FOD
(b)

Detected
Concentration

(c)

Essential
Nutrient?

Background
Concentration

(d)

Off-SltS

Background
Locatloi(e)

Is Detected
Concentration
> Background?

Ground
water

Screening
Level (f)

Is Detected
Concentration
> Screening

Value?
COPC?

(g) Reason

S-AA-S-344

VOCs

1 ,1 -Dichloroethane

1 2 Dichloroethene (total)

Chlorobenzene

Vinyl chloride

75-34-3

540-59 0

108-90-7

75-01-4

ug/L

ug/L

ug/L

ug/L

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

5 70E-01

7 10E-01

1 60E+01

4 1 0E-01

No

No

No

No

NA

NA

2 60E+03

NA

OS - UAA-3/OS-3-84

OS - UAA-3/OS-3-84

OS - UAA-3/1 DS-3-84

OS - UAA-3/OS-3-84

-

-

No

-

7 OOE+02

7 OOE+01

1 OOE+02

2 OOE+00

No

No

No

No

No

No

No

No

</=Screenmg Level

</=Screening Level

</=Screenlng Level

</=Screenlng Level
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Sauget Area 2
HHRA - RI/FS

APPENDIX G

EVALUATION OF AMBIENT AIR MONITORING DATA
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Sauget Area 2
HHRA - RI/FS

APPENDIX G
AMBIENT AIR MODELING DATA

This appendix provides the screening of the ambient air monitoring data collected at
Sites P, Q, and R. Air samples were collected in the vicinity of Sites P, Q, and R and
analyzed for VOCs, SVOCs, PCBs, dioxins, and metals. Air samples were collected
over a 24-hour period during hot, dry conditions (August, 2002) conducive to air
emissions of dust and volatiles. These data are compared to chronic screening levels as
discussed in the HHRA Workplan (Appendix A). However, due to the one-time sample
collection, these data are not quantitatively evaluated in the HHRA. As noted in the
HHRA Workplan, the air pathway is addressed in the HHRA by modeling potential
sources in soil, waste and groundwater (see Section 5.0). Ambient air sampling was
conducted in the vicinity of Sites P, Q, and R to determine the tendency of site
constituents to enter the atmosphere and local wind patterns. Figure 3-1 identifies the
ambient air sampling locations.

Table G-1 presents the air concentrations and the comparison of each sample
concentration to the PRGs for ambient air (USEPA, 2002b). Table G-2 presents the
relatively few COPCs identified for the air samples. Benzene was identified as a COPC
in every air sample. The screening level for benzene in air is very low (the Region 9
PRG is 0.23 ug/m3). The site sample results range from 0.37 ug/m3to 7.8 ug/m3. These
results are consistent with average outdoor air levels of benzene across the US of 9.1
ug/m3 (Shah and Singh, 1988).

References sited in this appendix are presented in Section 8 of the main text.
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TABLE G-1
AMBIENT AIR SCREEN

HUMAN HEALTH RISK ASSESSMEN

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 1 ot 18

Constituent

AIR-P-1

VOCs

2-Butanone (MEK)

Acetone

Benzene

Chloromethane

Dichloromethane

Ethylbenzene

Toluene

SVOCs

Acenaphthene

Fluorene

Naphthalene

Phenanthrene

Pesticide

Heptachlor

PCBs

Total PCBs

Dloxln

2,3,7,8-TCDD-TEQ

Metals

Sodium

CAS

78-93-3

67-64-1

71-43-2

74-87-3

75-09 2

100-41-4

108-88-3

83-32-9

86-73-7

91-20-3

85-01-8

76-44-8

1336-36-3

174601-6

7440-23-5

Units

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

FOD (a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

% FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

1 70E+00

1 24E+01

5 46E-01

1 20E+00

1 78E+00

2 50E-01

1 98E+00

2 40E-02

1 70E-02

4 70E-02

5 20E-02

9 80E-05

9 80E-04

616E-11

1 10E+00

Ambient Air
Screening
Level (d)

1 OOE+02

3 70E+01

2 30E-01

1 1 0E+00

41 OE+00

1 70E+00

4 OOE+01

2 20E+01

1 50E+01

3 1 0E-01

1 10E+02

1 50E-03

3 40E-03

4 50E-08

NA

Is Detected
Concentration
> Screening

Value?

No

No

Yes

Yes

No

No

No

No

No

No

No

No

No

No

-

COPC?
(e)

No

No

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

Reason

</=Screemng Level

</=Screenmg Level

>Screenmg Level

>Screenmg Level

</=Screemng Level

<7=Screening Level

</=Screenmg Level

</=Screenmg Level

</=Screening Level

</=Screemng Level

</=Screenmg Level

<y=Screenmg Level

</=Screenmg Level

</=Screenmg Level

Screening Level NA
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TABLE G-1

AMBIENT AIR SCREEN

HUMAN HEALTH RISK ASSESSMEN

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page2ot 18

Constituent CAS Units
FOD (a) % FOD

(b)

Detected
Concentration

(c)

Ambient Air
Screening
Level (d)

Is Detected
Concentration
> Screening

Value?
COPC?

(e) Reason

AIR-P-2

VOCs

1,1,1 -Tnchloroethane

2-Butanone (MEK)

Acetone

Benzene

Chloroform

Chloromethane

Dichloromethane

Ethytbenzene

p-Xytene/m Xytene

Toluene

SVOCs

Acenaphlhene

Fluoranthene

Fluorene

Naphthalene

Phenanthrene

71-55-6

78-93-3

67 64-1

71 43-2

67-66-3

74-87-3

75-09-2

100-41 4

106-42-3

108-88-3

83-32-9

206-44-0

86-73-7

91-20-3

85-01-8

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

1 40E-01

1 41E+00

1 01 E+01

4 22E-01

2 65E-01

9 48E-01

213E-01

1 86E-01

5 04E 01

1 84E+00

6 OOE-02

2 50E-02

4 OOE-02

7 40E-02

1 20E-01

2 30E+02

1 OOE+02

370E+01

2 30E-01

3 10E-01

1 1 0E+00

4 1 OE+00

1 70E+00

1 10E+01

4 OOE+01

2 20E+01

1 50E+01

1 50E+01

3 1 0E-01

1 10E+02

No

No

No

Yes

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Yes

No

No

No

No

No

No

No

No

No

No

No

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

>Screemng Level

</=Screening Level

</=Screening Level

<y=Screenmg Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

</=Screening Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

Pesticide

Heptachlor 76-44-8 ug/m3 1 1 1 100 9 60E-05 1 50E-03 No No </=Screenmg Level

Dioxin

2,3,7,8-TCDO-TEQ 1746-01-6 ug/m3 1 1 1 100 617E09 4 50E-08 No No </=Screenmg Level
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AMBIENT AIR SCREEN

HUMAN HEALTH RISK ASSESSMEN

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 3 of 18

Constituent CAS Units
FOD (a) %FOD

<b)

Detected
Concentration

(c)

Ambient Air
Screening
Level (d)

Is Detected
Concentration
> Screening

Value?
COPC?

(e) Reason

AIR-P-3

VOCs

2-Butanone (MEK)

Acetone

Benzene

Chloromethane

Dichloromethane

Ethylbenzene

p-Xylene/m-Xytene

Toluene

78-93-3

67-64-1

71-43-2

74-87-3

75-09-2

100-41-4

106-42-3

108-88-3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

100

1 70E+00

1 37E+01

4 89E-01

9 54E-01

5 77E-01

2 81 E-01

7 73E-01

2 34E+00

1 OOE+02

3 70E+01

2 30E-01

1 1 0E+00

41 OE+00

1 70E+00

1 10E+01

4 OOE+01

No

No

Yes

No

No

No

No

No

No

No

Yes

No

No

No

No

No

</=Screenmg Level

</=Screenmg Level

>Screenmg Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

SVOCs

Acenaphthene

Fluoranthene

Fluorene

Naphthalene

Phenanthrene

83-32-9

206-44-0

86-73-7

91-20-3

85-01-8

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

1 90E-02

2 OOE-02

1 90E-02

3 30E-02

1 OOE-01

2 20E+01

1 50E+01

1 50E+01

31 OE-01

1 10E+02

No

No

No

No

No

No

No

No

No

No

</=Screenmg Level

</=Screemng Level

</=Screening Level

</=Screenmg Level

<:/=Screening Level

PCBs

Total PCBs 1336-36-3 ug/m3 1 1 1 I 100 j 2 OOE 04 3 40E-03 No No </=Screenmg Level

Dloxln

2,3,7,8-TCDD-TEQ 1746-01-6 ug/m3 1 1 1 100 1 89E-09 4 50E-08 No No </=Screenmg Level
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SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
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Constituent

AIR-P-4

VOCs

2-Butanone (MEK)

Acetone

Benzene

Chloroform

Chloromethane

Dichloromethane

Ethylbenzene

Toluene

SVOCs

Acenaphthene

Fluorene

Naphthalene

Phenanthrene

Pesticide

alpha-BHC

Heptachlor

Heptachlor Epoxide

PCBs

Total PCBs

Dioxln

2,3,7,8-TCDD-TEQ

CAS

78-93-3

67-64-1

71-43-2

67 66-3

74-87-3

75-09-2

100-41-4

108-88-3

83-32-9

86-73-7

91-20-3

85-01-8

319-84-6

7644-8

1024-57-3

1336-36-3

1746-01-6

Units

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

FOD (a)

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 i

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

%FOD
(b)

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

100

Detected
Concentration

(c)

1 45E+00

1 26E+01

3 77E-01

3 15E-01

9 70E-01

3 72E+00

1 61 E-01

1 56E+00

2 90E-02

2 OOE-02

4 70E-02

5 OOE-02

1 30E-04

1 10E-04

8 30E-05

2 1 0E-03

619E-11

Ambient Air
Screening
Level (d)

1 OOE+02

3 70E+01

2 30E-01

3 10E-01

1 1 0E+00

4 1 OE+00

1 70E+00

4 OOE+01

2 20E+01

1 50E+01

3 1 0E-01

1 10E+02

1 1 0E-03

1 50E-03

7 40E-04

3 40E-03

4 50E-08

Is Detected
Concentration
> Screening

Value?

No

No

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

No

COPC?
(e)

No

No

Yes

Yes

No

No

No

No

No

No

No

No

No

No

No

No

No

Reason

</=Screening Level

</=Screenmg Level

>Screenmg Level

>Screenmg Level

</=Screemng Level

</=Screemng Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

</=Screening Level

</=Screening Level

</=Screenmg Level

«./=Screenmg Level

</=Screening Level

</=Screenmg Level

</=Screemng Level
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AMBIENT AIR SCREEN

HUMAN HEALTH RISK ASSESSMEN

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS
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Constituent CAS Units
FOD (a) % FOD

(b)

Detected
Concentration

(c)

Ambient Air
Screening
Level (d)

Is Detected
Concentration
> Screening

Value?
COPC?

(e) Reason

AIR-Q-1

VOCs

2-Butanone (MEK)

4-Methyl-2-pentanone (MIBK)

Acetone

Benzene

Chloromelhane

Dichloromelhane

Ethylbenzene

o-Xylene

p-Xylene/m-Xylene

Slyrene (Monomer)

Toluene

78-93-3

108-10-1

67-64-1

71-43-2

74-87-3

75-09-2

100-41-4

95-47-6

106-42-3

100-42-5

108-88-3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

100

100

100

100

3 60E+00

2 24E+00

1 63E+01

2 08E+00

1 OOE+00

7 95E-01

61 OE-01

7 40E-01

1 92E+00

1 18E+00

6 40E+00

1 OOE+02

8 30E+00

3 70E+01

2 30E-01

1 1 0E+00

4 1 OE+00

1 70E+00

1 10E+01

1 10E+01

1 10E+02

4 OOE+01

No

No

No

Yes

No

No

No

No

No

No

NO

No

No

No

Yes

No

No

No

No

No

No

No

</=Screemng Level

</=Screenmg Level

</=Screenmg Level

>Screenmg Level

</=Screening Level

</=Screening Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

<y=Screenmg Level

SVOCs

Acenaphthene

Fluorene

Naphthalene

Phenanthrene

83-32-9

86-73-7

91-20-3

85-01-8

ug/m3

ug/m3

ug/m3

ug/m3

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

2 90E-02

1 70E-02

7 40E-02

2 90E-02

2 20E+01

1 50E+01

3 10E-01

1 10E+02

No

No

No

No

No

No

No

No

</=Screenmg Level

</=Screenmg Level

</=Screening Level

</=Screenmg Level

Pesticide

delta-BHC

Heptachlor

319-86-8

76-44-8

ug/m3

ug/m3

1 1 1

1 1 1

100

100

1 10E-04

8 30E-05

5 20E-03

1 50E-03

No

No

No

No

</=Screening Level

<y=Screenmg Level

PCBs

Total PCBs 1336-36-3 ug/m3 1 1 1 100 1 1 0E-03 3 40E-03 No I No </=Screenmg Level

Dloxln

2,3,7,8-TCDD-TEQ 1746-01-6 ug/m3 1 1 1 100 8 44E-09 4 50E-08 No No </=Screenmg Level

Metals

Barium

Iron

7440 39 3

7439 89 6

ug/m3

ug/m3

1 1 1

1 1 1

too
100

360E-02

2 OOE 01

5 20E 02

NA

No No

No

</=Screemng Level

Screening Level NA
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TABLE G-1

AMBIENT AIR SCREEN

HUMAN HEALTH RISK ASSESSMEN

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 6 of 18

Constituent CAS Units
FOD (a) % FOD

(b)

Detected
Concentration

(c)

Ambient Air
Screening
Level (d)

Is Detected
Concentration
> Screening

Value?
COPC?

(e) Reason

AIR-Q-2

VOCs

2-Butanone (MEK)

4-Methy1-2-pentanone (MIBK)

Acetone

Benzene

Chlorobenzene

Chloromelhane

Dichloromethane

Ethylbenzene

p-Xylene/m-Xytene

Styrene (Monomer)

Toluene

Tnchloroethylene

78-93-3

108-10-1

6764 1

71-43-2

108-90-7

74-87-3

75-09-2

100-41-4

106-42 3

100-42-5

108-88 3

79-01-6

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

100

100

100

100

100

1 97E+00

2 99E+00

1 33E+01

1 29E+00

1 65E+00

9 OOE-01

1 50E+00

3 70E-01

1 03E+00

1 34E+00

4 11E+00

1 51E+00

1 OOE+02

8 30E+00

3 70E+01

2 30E-01

6 20E+00

1 1 0E+00

4 1 OE+00

1 70E+00

1 10E*01

1 10E+02

4 OOE+01

1 70E 02

No

No

No

Yes

No

No

No

No

No

No

No

Yes

No

No

No

Yes

No

No

No

No

No

No

No

Yes

</=Screening Level

</=Screenmg Level

</=Screenmg Level

>Screenmg Level

</=Screenmg Level

</=Screening Level

</=Screenmg Level

</=Screenmg Level

</=Screemng Level

</=Screenmg Level

</=Screenmg Level

^Screening Level

Pesticide

beta-BHC

Endrin Aldehyde

Heptachlor

319-85-7

7421-93-4

76-44-8

ug/m3

ug/m3

ug/m3

1 1 1

1 1 1

1 1 1

100

100

100

9 90E-05

1 50E-04

1 10C-04

3 70E-03

1 10E-01

1 50E-03

No

No

No

No

No No

</=Screenmg Level

</=Screenmg Level

</=Screemng Level

PCBs

Total PCBs 1336-36-3 ug/m3 1 1 1 100 8 20E-04 3 40E-03 No No </=Screenmg Level

Dloxln

2,3,7,8-TCDD-TEO 1746-01-6 ug/m3 1 1 1 100 4 46E-09 4 50E-08 No No I </=Screening Level

Metals

Barium

Copper

Iron

Lead

7440-39-3

7440-50-8

7439-89-6

7439-92-1

ug/m3

ug/m.3

ug/m3

ug/m3

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

3 50E-02

5 40E-02

1 50E-01

1 50E-02

5 20E-02

1 46E+01

NA

1 50E+00

No No

No No

No

No No

</=Screenmg Level

</=Screenmg Level

Screening Level NA

</=Screenmg Level

August 31, 2003
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AMBIENT AIR SCREEN

HUMAN HEALTH RISK ASSESSMEN

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL
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Constituent CAS Units
FOD (a) % FOD

<b)

Detected
Concentration

(c)

Ambient Air
Screening
Level (d)

Is Detected
Concentration
> Screening

Value?
COPC?

(e) Reason

AIR-Q-3

VOCs

2-Butanone (MEK)

Acetone

Benzene

Chloromethane

Dichloromethane

Ethylbenzene

o-Xytene

p-Xylene/m-Xylene

Styrene (Monomer)

Tetrachloroethene

78-93-3

67-64-1

71-43-2

74-87-3

75-09-2

100-41-4

95-47-6

106-42-3

100-42-5

127-18-4

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

100

100

100

1 48E+00

1 63E+01

5 34E-01

871E-01

4 72E-01

3 69E-01

4 95E-01

1 20E+00

4 01 E-01

2 77E-01

1 OOE+02

3 70E+01

2 30E-01

1 1 0E+00

41 OE+00

1 70E+00

1 10E+01

1 10E+01

1 10E+02

6 70E-01

No

No

Yes

No

No

No

No

No

No

No

No

No

Yes

No

No

No

No

No

No

No

</=Screemng Level

</=Screemng Level

>Screenmg Level

</=Screemng Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

</=Screening Level

</=Screenmg Level

</=Screenmg Level

Pesticide

Heptachlor 76-44-8 ug/m3 1 1 1 100 1 10E-04 1 50E-03 No I No </=Screenmg Level

PCBs

Total PCBs 1336-36-3 I ug/m3 1 1 1 100 5 40E-04 3 40E-03 No No </=Screening Level

Dloxln

2,3,7,8-TCDD-TEQ 174601-6 ug/m3 I 1 1 1 100 6 OOE-09 4 50E-08 No No </=Screenmg Level

Metals

Barium

Iron

Lead

7440-39-3

7439-89-6

7439-92-1

ug/m3

ug/m3

ug/m3

1 1 1

1 1 1

1 1 1

100

100

100

3 70E-02

1 90E-01

1 50E-02

5 20E-02

NA

1 50E+00

No

•-

No

No

No

No

</=Screenmg Level

Screening Level NA

</=Screenmg Level
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Constituent CAS Units
FOD (a) % FOD

(b)

Detected
Concentration

(c)

Ambient Air
Screening
Level (d)

Is Detected
Concentration
> Screening

Value?
COPC?

(e) Reason

AIR-Q-4

VOCs

2-Butanone (MEK)

4-Methyl-2-pentanone (MIBK)

Acetone

Benzene

Chloromethane

Dichloromethane

Elhylbenzene

p-Xyiene/m-Xylene

Toluene

78-93-3

108-10-1

67-64-1

71-43-2

74-87-3

75-09-2

100-41-4

106-42-3

108-88-3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

100

100

1 57E+00

5 37E-01

8 77E+00

9 94E-01

8 82E-01

587E-01

2 32E-01

7 34E-01

2 32E+00

1 OOE+02

8 30E+00

3 70E+01

2 30E-01

1 1 OE+00

4 10E+00

1 70E+00

1 10E+01

4 OOE+01

No

No

No

Yes

No

No

No

No

No

No

No

No

Yes

No

No

No

No

No

</=Screening Level

</=Screenmg Level

</=Screening Level

>Screening Level

</=Screening Level

</=Screening Level

<y=Screening Level

</=Screening Level

</=Screening Level

SVOCs

Acenaphthene

Fluorene

Naphthalene

Phenanthrene

83-32-9

B6-73-7

91-20-3

85-01-8

ug/m 3

ug/m3

ug/m3

ug/m3

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

2 70E-02

2 OOE-02

6 30E-02

3 40E-02

2 20E+01

1 50E+01

31 OE-01

1 10E+02

No

No

No

No

No

No

No

No

</=Screening Level

</=Screening Level

</=Screening Level

</=Screening Level

PCBs

Total PCBs 1336-36-3 ug/m3 1 1 1 100 2 76E-03 3 40E 03 No No </=Screening Level

Dloxin

2,3,7,8-TCDD-TEQ 1746-01-6 ug/m3 1 1 1 100 1 02E-08 4 50E-08 No No </=Screening Level

Metals

Barium

Copper

Iron

Lead

7440-39-3

7440-50-8

7439-89-6

7439-92-1

ug/m3

ug/m3

ug/m3

ug/m3

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

3 15E-02

6 30E-02

2 80E-01

1 25E-02

5 20E-02

1 46E+01

NA

1 50E+00

No I No

No No

No

No No

</=Screening Level

</=Screening Level

Screening Level NA

</iScreemng Level

August 31, 2003
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Constituent CAS Units
FOD (a) % FOD

(b)

Detected
Concentration

(c)

Ambient Air
Screening
Level (d)

Is Detected
Concentration
> Screening

Value?
COPC?

(e) Reason

AIR-Q-5

VOCs

2-Butanone (MEK)

Acetone

Benzene

Chloromethane

Dichloromethane

Ethylbenzene

Toluene

78-93-3

67-64-1

71-43-2

74-87-3

75-09-2

100-41-4

108-88-3

SVOCs

Naphthalene lgl-20-3

Phenanthrene 85-01-8

Pesticide

gamma-Chlordane 5103-74-2

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

100

100

100

1 24E+00

1 26E+01

1 59E+00

8 76E-01

4 90E-01

2 18E-01

2 17E+00

1 60E-01

2 20E-02

9 10E-05

1 OOE+02

3 70E+01

2 30E-01

1 1 0E+00

4 1 OE+00

1 70E+00

4 OOE+01

3 10E-01

1 10E+02

No

No

Yes

No

No

No

No

No

No

No

No

Yes

No

No

No

No

No

No

1 90E-02 | No No

</=Screening Level

</=Screening Level

>Screening Level

</=Screening Level

</=Screening Level

</=Screening Level

</=Screenlng Level

</=Screening Level

</=Screenmg Level

</=Screening Level

PCBS

Total PCBs 1336-36-3 ug/m3 1 1 1 100 9 OOE-03 3 40E-03 Yes Yes >Screenmg Level

Dioxln

2,3,7,8-TCDD-TEQ 1746-01-6 ug/m3 1 1 1 100 3 OOE-09 4 50E-08 No No </=Screening Level

Metals

Iron

Lead

Zinc

7439-89-6

7439-92-1

7440-66-6

ug/m3

ug/m3

ug/m3

1 1 1

t 1 1

1 1 1

100

100

100

1 40E-01

1 60E-02

5 40E-02

NA

1 50E+00

1 10E+02

No

No No

No No

Screening Level NA

</=Screenmg Level

</=Screenmg Level

August 31, 2003
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Constituent CAS Units
FOD (a) % FOD

(b)

Detected
Concentration

(c)

Ambient Air
Screening
Level (d)

Is Detected
Concentration
> Screening

Value?
COPC?

(e) Reason

AIR-O-6

VOCs

1,1,1 -Trichloroethane

1 ,2-Dlchloroethane

2-Butanone (MEK)

4-Methyl-2-pentanone (MIBK)

Acetone

Benzene

Chlorobenzene

Chloromethane

Dichloromethane

p-Xylene/m-Xylene

Toluene

71-55-6

107-06-2

78-93-3

108-10-1

67-64-1

71-43-2

108-90-7

74-87-3

75-09-2

106-42-3

108-88-3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

1 : 1 1

1 • 1 • 1

1 1 . 1

1 . 1 1

1 ' 1 1

1 1 1

1 : 1 : 1

1 1 : 1

1 : 1 1

1 : 1 : 1

1 ' 1 . 1

100

100

100

100

100

100

100

100

100

100

100

1 43E-01

1 77E-01

2 63E+00

7 29E-01

1.28E+01

8.42E-01

2 38E-01

8.97E-01

1.47E-tOO

5 56E-01

1 .96E+00

2 30E+02

7 40E-02

1 OOE+02

8 30E+00

3 70E+01

2.30E-01

6 20E+00

1 1 0E+00

4 10E+00

1 10E+01

4.00E+01

No

Yes

No

No

No

Yes

No

No

Yes

No

No

No

Yes

No

No No

No , No

No No

No No

</=Screening Level

>Screenlng Level

</=Screening Level

</=Screening Level

</=Screening Level

>Screening Level

</=Screening Level

</=Screening Level

</=Screening Level

</=Screening Level

</=Screening Level

SVOCs

Naphthalene

Phenanthrene

91-20-3

85-01-8

ug/m3

ug/m3

1 . 1 • 1

1:1 :1

100

100

415E-02

3.30E-02

3 1 0E-01

1.10E+02

No No

No No

</=Screening Level

</=Screening Level

Pesticide

beta-BHC J3 19-85-7

Endrin Aldehyde 7421-93-4

ug/m3

ug/m3

1 • 1 • 1

1 1 1

100

100

1 11E-04

1 .75E-04

3 70E-03

1 1 0E-01

No No

No No

</=Screening Level

</=Screening Level

PCBs

Total PCBs 1336-36-3 ug/m3 1 : 1 : 1 100 1 13E-03 3 40E-03 No No </=Screening Level

Dloxln

2,3,7,8-TCDD-TEQ 1746-01-6 ug/m3 1 . 1 : 1 100 4 84E-09 4 50E-08 No No <y=Screening Level

Metals

Iron

Lead

Zinc

7439-89-6

7439-92-1

7440-66-6

ug/m3

ug/m3

ug/m3

1 ' 1 1

1 - 1 : 1

1 1 - 1

100

100

100

1.60E-01

1.30E-02

5 OOE-02

NA

1 50E+00

1.10E+02

No

No No

No No

Screening Level NA

</=Screening Level

</=Screening Level

August 31,2003
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Constituent CAS Units
FOD (a) % FOD

(b)

Detected
Concentration

(c)

Ambient Air
Screening
Level (d)

Is Detected
Concentration
> Screening

Value?

AIR-Q-7

VOCs

2-Butanone (MEK)

4-Melhyl-2 pentanone (MIBK)

Acetone

Benzene

Chloromethane

Dichloromethane

Toluene

78-93-3

108-10-1

67-64-1

71-43-2

74-87-3

75-09-2

108-88-3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

1 08E+00

3 33E-01

9 05E+00

6 OOE-01

781E01

4 50E-01

1 34E+00

1 OOE+02

8 30E+00

3 70E+01

2 30E-01

1 1 0E+00

41 OE+00

4 OOE+01

No

No

No

Yes

No

No

No

SVOCs

Naphthalene

Phenanthrene

91-20-3

85-01-8

ug/m3

ug/m3

1 1 1

1 1 1

100

100

6 40E-02

2 OOE-02

3 1 0E-01

1 10E+02

No

No

Pesticide

Heptachlor 76-44-8 ug/m3 1 1 1 100 8 80E-05 1 50E-03 I No

Dioxin

2,3,7,8-TCDD-TEQ 174601-6 ug/m3 I 1 1 1 I 100 8 38E-09 4 50E-08 No

Metals

Calcium

Iron

Lead

Zinc

7440 70-2

7439-89-6

7439-92-1

7440-66-6

ug/m3

ug/m3

ug/m3

ug/m3

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

3 1 OE+00

2 30E-01

1 10E-02

5 80E 02

NA

NA

1 50E+00

1 10E+02

No

No

COPC?
(e) Reason

No

No

No

Yes

No

No

No

</=Screening Level

</=Screenlng Level

</=Screenmg Level

>Screening Level

</=Screenmg Level

</=Screening Level

</=Screening Level

No

No

</=Screenmg Level

</=Screenmg Level

No </=Screenmg Level

No cfcScreenmg Level

No

No

No

No

Screening Level NA

Screening Level NA

</=Screenmg Level

</=Screenmg Level

August 31, 2003

Revision 0
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Constituent CAS Units
FOD (a) % FOD

<b)

Detected
Concentration

(c)

Ambient Air
Screening
Level (d)

Is Detected
Concentration
> Screening

Value?
COPC?

(e) Reason

AIR-Q-8

VOCs

2-Butanone (MEK)

Acetone

Benzene

Chloromethane

Dichloromethane

Toluene

78-93-3

67-64-1

71-432

74-87-3

75-09-2

108-88-3

ug/m3

ug/m3

ug/m 3

ug/m3

ug/m3

ug/m3

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

1 80E+00

1 27E+01

5 14E-01

7 60E-01

5 04E-01

1 24E+00

1 OOE+02

3 70E+01

2 30E-01

1 1 0E+00

4 1 OE+00

4 OOE+01

No

No

Yes

No

No

No

No

No

Yes

No

No

No

</=Screening Level

</=Screenmg Level

>Screenmg Level

</=Screening Level

</=Screening Level

</=Screening Level

SVOCs

Naphthalene

Phenanthrene

91 -20 3

85-01 8

ug/m3

ug/m3

1 1 1

1 1 1

100

100

1 70E-02

1 SOE-02

3 10E-01

1 10E+02

No No

No No

</=Screenmg Level

</=Screenmg Level

Pesticide

Heptachlor 76-44-8 ug/m3 1 1 1 100 9 90E-05 1 50E-03 No ' No </=Screenmg Level

Dloxln

2,3,7,8-TCDD-TEQ 1746-01-6 I ug/m3 1 1 1 100 2 47E-09 4 50E-08 No No </=Screenmg Level

Metals

Iron

Lead

Zinc

7439-89-6

7439-92-1

7440-66-6

ug/m3

ug/m3

ug/m3

1 1 1

1 1 1

1 1 1

100

100

100

2 OOE-01

1 ?OE 02

5 OOE-02

NA

1 SOE+00

1 10E+02

No

No No

No No

Screening Level NA

</=Screenmg Level

</=Screenmg Level

August 31, 2003
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Constituent CAS Units
FOD (a) % FOD

(b)

Detected
Concentration

(c)

Ambient Air
Screening
Level (d)

Is Detected
Concentration
> Screening

Value?
COPC?

(e) Reason

AIR-R-1

VOCs

2-Butanone (MEK)

4-Methyl-2-pentanone (MIBK)

Acetone

Benzene

Chloroform

Chloromethane

Dichloromethane

Ethylbenzene

o-Xylene

p-Xyfene/m-Xylene

Toluene

78-93-3

108-10-1

67-64-1

71-43-2

67-66-3

74-87-3

75-09-2

100-41-4

95-47-6

106-42-3

108-88-3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m.3

ug/m3

ug/m3

ug/m3

ug/m3

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

100

100

100

100

1 90E+01

6 I9E+00

1 01 E+01

1 35E+00

4 39E 01

818E-01

4 65E-01

4 39E-01

4 95E-01

1 29E+00

4 60E+00

1 OOE+02

8 30E+00

3 70E+01

2 30E-01

310E01

1 1 0E+00

4 1 OE+00

1 70E+00

1 10E+01

1 10E+01

4 OOE+01

No

No

No

Yes

Yes

No

No

No

No

No

No

No

No

No

Yes

Yes

No

No

No

No

No

No

</=Screenmg Level

</=Screening Level

</=Screenmg Level

>Screening Level

>Screening Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

</=Screening Level

</=Screenmg Level

</=Screenmg Level

SVOCs

Acenaphthene

Naphthalene

Phenanthrene

83-32-9

91-20-3

85-01-8

ug/m3

ug/m3

ug/m3

1 1 1

1 1 1

1 1 1

100

100

100

1 80E-02

3 60E-02

4 50E-02

2 20E+01

3 1 0E-01

1 10E+02

No

No

No

No

No

No

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

PCBs

Total PCBs 1336-36-3 ug/m3 1 1 1 100 9 80E-04 3 40E-03 No No </=Screenmg Level

Dioxln

2,3,7,8-TCDD-TEQ 1746-01-6 ug/m3 1 1 1 100 961E-09 4 50E-08 No No </=Screening Level

Metals

Iron

Sodium

7439-89-6

7440 23-5

ug/m3

ug/m3

1 1 1

1 1 1

100

100

1 20E 01

1 20E+00

NA

NA

- No

No

Screening Level NA

Screening Level NA

August 31 2003
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HUMAN HEALTH RISK ASSESSMEN

SAUGET AREA 2 RI/FS
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Constituent CAS Units
FOD (a) %FOD

(b)

Detected
Concentration

(c)

Ambient Air
Screening
Level (d)

Is Detected
Concentration
> Screening

Value?
COPC?

(e) Reason

AIR-R-2

VOCs

1,1,1-Tnchloroethane

2-Butanone (MEK)

4-Melhyl-2-pentanone (MIBK)

Acetone

Benzene

Chloroform

Chloromethane

Dichloromethane

Ethylbenzene

o-Xylene

p-Xylene/m-Xylene

Toluene

71-55-6

78-93-3

108-10-1

67-64-1

71-43-2

67-66-3

74-87-3

75-09-2

100-41-4

95-47-6

106-42-3

108-88-3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

100

100

100

100

100

2 48E-01

2 91 E+01

8 68E+00

1 20E+01

2 OOE+00

4 66E-01

9 11 E-01

4 65E-01

5 04E-01

5 91 E-01

1 59E+00

4 97E+00

2 30E+02

1 OOE+02

8 30E+00

3 70E+01

2 30E-01

3 1 0E-01

1 1 0E+00

4 1 OE+00

1 70E+00

1 10E+01

1 10E+01

4 OOE+01

No

No

Yes

No

Yes

Yes

No

No

No

No

No

No

No

No

Yes

No

Yes

Yes

No

No

No

No

No

No

</=Screenmg Level

</=Screenmg Level

>Screenmg Level

</=Screenmg Level

>Screening Level

^Screening Level

</= Screening Level

</=Screenmg Level

</=Screentng Level

</=Screenmg Level

</=Screenmg Level

•^Screening Level

SVOCs

Acenaphthene

Fluoranthene

Fluorene

Naphthalene

Phenanthrene

83-32-9

206-44-0

86-73-7

91-20-3

85-01-8

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

3 OOE-02

2 70E 02

2 OOE-02

4 10E-02

1 1 0E-01

2 20E+01

1 50E+01

1 50E+01

31 OE-01

1 10E+02

No

No

No

No

No

No

No

No

No

No

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

</=Screening Level

</=Screening Level

PCBs

Total PCBs 1336-36-3 ug/m3 1 1 1 100 4 20E-03 3 40E-03 Yes Yes ^Screening Level

Dioxln

2,3,7,8-TCDD-TEQ 1746-01-6 ug/m3 1 1 1 100 3 09E-09 4 50E-08 No No <J= Screening Level

Metals

Copper

Iron

Lead

7440-50 8

7439-89-6

7439-92-1

ug/m3

ug/m3

ug/m3

1 1 1

1 1 1

1 1 1

100

100

100

5 OOE-02

2 70E+00

1 20E-02

1 46E+01

NA

1 50E+00

No

-

No

No

No

No

</=Screenmg Level

Screening Level NA

</=Screenmg Level

August 31, 2003
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Constituent CAS Units
FOD (a) % FOD

(b)

Detected
Concentration

(c)

Ambient Air
Screening
Level (d)

Is Detected
Concentration
> Screening

Value?
COPC?

(e) Reason

AIR-R-3

VOCs

2-Butanone (MEK)

4-Methyl-2-pentanone (MIBK)

Acetone

Benzene

Chloroform

Chloromethane

Dichloromethane

Ethylbenzene

Methyl tert-butyl ether (MTBE)

o-Xylene

3-Xylene/m-Xylene

Styrene (Monomer)

Toluene

78-93 3

108-10-1

67-64-1

71-43-2

67-66-3

74-87-3

75-09-2

100-41-4

1634-04-4

95-47-6

106-42-3

100-42-5

108-88-3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

100

100

100

100

100

100

2 OOE+00

1 31E+00

1 40E+01

7 80E+00

6 98E-01

9 54E 01

1 04E+00

2 90E+00

6 71 E-01

3 55E+00

9 77E+00

5 88E-01

2 59E+01

1 OOE+0?

8 30E+00

3 70E+01

2 30E-01

31 OE-01

1 10E+00

41 OE+00

1 70E+00

1 92E+01

1 10E+01

1 10E+01

1 10E+02

4 OOE+01

No

No

No

Yes

Yes

No

No

Yes

No

No

No

No

No

No

No

No

Yes

Yes

No

No

Yes

No

No

No

No

No

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

> Screening Level

>Screenmg Level

</=Screenmg Level

</=Screenmg Level

>Screenmg Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

<y=Screenmg Level

</=Screenmg Level

SVOCs

Acenaphthene

Fluorene

Naphthalene

Phenanthrene

83-32-9

86-73-7

91-20-3

85-01-8

ug/m3

ug/m3

ug/m3

ug/m3

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

4 OOE-02

2 70E 02

2 20E-01

6 30E-02

2 20E+01

1 50E+01

3 1 0E-01

1 10E+02

No

No

No

No

No

No

No

No

</=Screenmg Level

</=Screening Level

</=Screenmg Level

</=Screenmg Level

Pesticide

alpha-BHC

beta-BHC

Heptachlor

319-84-6

319-85-7

76 44-8

ug/m3

ug/m3

ug/m3

1 1 1

1 1 1

1 1 1

100

100

100

9 OOE-05

8 20E-05

1 OOE-04

1 1 0E-03

3 70E-03

1 50E-03

No No

No No

No No

</=Screemng Level

</=Screenmg Level

</=Scieenmg Level

PCBs

Total PCBs 1336-363 ug/m3 1 1 1 100 2 OOE-03 3 40E-03 No No </=Screenmg Level

Dloxln

2,3,7,8-TCDD-TEQ 1746-01-6 ug/m3 1 1 1 100 3 38E-09 4 50E-08 No No </=Screenmg Level

Metals

August 31, 2003
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Constituent

Iron

CAS

7439-89-6

Units

ug/m3

FOD (a)

1 1 .1

%FOD
(b)

100

Detected
Concentration

(c)

1 OOE-01

Ambient Air
Screening
Level (d)

NA

Is Detected
Concentration
> Screening

Value?

-

COPC?
(e)

No

Reason

Screening Level NA

August 31, 2003

Revision 0



TABLE G-1

AMBIENT AIR SCREEN

HUMAN HEALTH RISK ASSESSMEN

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 17 of 18

Constituent CAS Units
FOD (a) %FOD

(b)

Detected
Concentration

(c)

Ambient Air
Screening
Level (d)

Is Detected
Concentration
> Screening

Value?
COPC?

(e) Reason

AIR-R-4

VOCs

2-Butanone (MEK)

4-Methyl-2-pentanone (MIBK)

Acetone

Benzene

Chloroform

Chloromethane

3ichloromethane

Ethylbenzene

o-Xylene

p-Xylene/m-Xylene

Slyrene (Monomer)

Tetrachloroethene

Toluene

Tnchloroelhyfene

78-93-3

108-10-1

67-64-1

71-43-2

67-66-3

74-87-3

75-09-2

100-41-4

95-47-6

106-42-3

100-42-5

127-18-4

10888-3

7901-6

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

100

100

100

100

100

100

100

100

100

6 49E+00

9 05E-01

1 84E+01

3 67E+00

4 97E-01

9 16E-01

1 14E+00

5 40E-01

6 1 0E-01

1 59E+00

4 94E-01

3 36E-01

5 62E+00

4 70E-01

1 OOE+02

8 30E+00

3 70E+01

2 30E-01

3 1 0E-01

1 1 0E+00

41 OE+00

1 70E+00

1 10E+01

1 10E+01

1 10E+02

6 70E-01

4 OOE+01

1 70E 02

No

No

No

Yes

Yes

No

No

No

No

No

No

No

No

No

No

Yes

Yes

No

No

No

No

No

No

No

No No

Yes Yes

</=Screentng Level

</=Screenmg Level

</=Screenmg Level

>Screenmg Level

>Screemng Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

<y=Screemng Level

</=Screenmg Level

>Screenmg Level

SVOCs

Acenaphthene

Anthracene

Fluorene

Naphthalene

Phenanthrene

83-32-9

120-12-7

86-73-7

91-203

8501-8

ug/m3

ug/m3

ug/m3

ug/m3

ug/m3

1 1 1

1 1 1

1 1 1

1 1 1

1 1 1

100

100

100

100

100

2 80E-02

3 82E-02

2 13E-02

1 40E-01

5 20E-02

2 20E+01

1 10E+02

1 50E+01

31 OE-01

1 10E+02

No No

No No

No No

No No

No No

</=Screenmg Level

</=Screening Level

</=Screenmg Level

</=Screenmg Level

</=Screenmg Level

Pesticide

Heptachlor 76-44-8 ug/m3 1 1 1 I 100 6 70E-05 1 50E-03 No No </=Screenmg Level

PCBs

Total PCBs 1336-36-3 ug/m3 1 1 1 I 100 1 03E-03 3 40E-03 No No </=Screenmg Level

Dioxln

2,3,7,8-TCDD-TEQ 1746-01-6 ug/m3 1 1 1 100 2 92E 09 4 50E 08 No No </=Screenmg Level
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TABLE G-1
AMBIENT AIR SCREEN

HUMAN HEALTH RISK ASSESSMEN

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Page 18 of 18

Constituent CAS Units
FOD (a) % FOD

(b)

Detected
Concentration

(c)

Ambient Air
Screening
Level (d)

Is Detected
Concentration
> Screening

Value?
COPC?

(e) Reason

Notes

BKG - Background concentration
CAS - Chemical Abstracts Service
COPC - Constituent ol potential concern
FOD Frequency of detection
NA - Not available
PCB - Polychlonnated Biphenyl
- Not applicable
SVOC - Semivolatile organic compound
TCDD-TEO - 2,3,7,8-Tetrachlorodibenzo-p-dioxin Toxic Equivalence Concentration
USEPA - United Slates Environmental Protection Agency
VOC - Volatile Organic Compound
(a) Frequency of Detection = Number of detected samples Number of samples used to calculate statistics Total number of sam jles
(b) Percent ol detected samples out of samples used to calculate statistics Constituents detected in fewer than 5 percent of samples, provided 20 samples are available will not be included as COPCs
(c) The detected concentration lor a constituent for each medium/area combination after sample/duplicate pairs were averaged
(d) USEPA, 2002 Region 9 Preliminary Remediation Goal (PRG) Table October 1, 2002 Value for Ambient Air If no PRG is available, the USEPA, 2003 Region 3 Risk-Based Concentration (RBC) Table, Value for
Ambient air is used The screening value for lead is the primary standard from the National Ambient Air Quality Standards (NAAQS), 2003
(e) A constituent is identified as a COPC if it is detected in greater than 5 percent of samples, provided 20 samples are available if the maximum detected concentration is greater than the background concentration and
if the detected concentration is greater than the ambient air screening level
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TABLE G-2

SUMMARY OF COPCS IN AMBIENT AIR

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

SAUGET, ILLINOIS

ENSR INTERNATIONAL

Constituent

VOCs
1.2-Dichloroethane

4-Methy1-2-pentanone (MIBK)

Benzene

Chloroform

Chloromethane

Ethyfbenzene

Tnchloroethylene

PCBs

Total PCBs

Total:

CAS

107-06-2

108-10-1

71-43-2

67-66-3

74-87-3

100-41-4

79-01-6

1336-36-3

P-1

X

X

2

P-2

X

1

P-3

X

1

P-4

X

X

2

Q-1

X

1

Q-2

X

X

2

Q-3

y

1

CM

X

1

Q-5

X

X

2

Q-6 Q-7

X

X X

2 1

Q-8

X

1

R-1

X

X

2

R-2 R-

X

X X

X X

X

X

4 3

3 R-4

X

X

1

1-
1 x

3

Notes

CAS - Chemical Abstracts Service

COPC - Constituent of Potential Concern

PCB - Polychlonnated Biphenyl

VOC - Volatile organic compound
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APPENDIX H

ABSORPTION ADJUSTMENT FACTORS
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Default 2
Volatile Organic Constituents 4

BENZENE 5
CHLOROFORM 6
METHYLENE CHLORIDE 9

Semi-Volatile Organic Constituents 10
POLYCYCLIC AROMATIC HYDROCARBONS (PAH) 11
BIS(2-ETHYLHEXYL)PHTHALATE(BEHP) 15
HEXACHLOROBENZENE 17

POLYCHLORINATED BIPHENYLS 18
POLYCHLORINATED BIPHENYLS 19

Dioxins 26
Dioxins 27

Metals 33
ANTIMONY 34
ARSENIC 35
BARIUM 41
BERYLLIUM 42
CADMIUM 43
CHROMIUM VI 48
Cob?'t . . . . .. 56
COPPER 57
MANGANESE 58
INORGANIC MERCURY 59
NICKEL 66
THALLIUM 70
VANADIUM 71
ZINC 72
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DEFAULT

For the majority of constituents, specific information regarding absorption in humans is lacking. For
these constituents, it is assumed that absorption is complete (i.e., 100%) and is the same in humans
and study animals for drinking water, diet, and soil ingestion exposures. Therefore, the AAF (oral-
water), AAF (oral-diet), and the AAF (oral-soil) are all (100%)/(100%) = 1.

A recommended default value for organics of 1% absorption from dermal exposures to soil and
sediment has been used (USEPA, 2000). Thus, the default AAF for organic constituents (dermal-
soil/sediment) is (1%/100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
constituents lacking specific information, the default AAF (dermal-water) is 100%/100% = 1.

It is assumed that absorption in humans is similar to that of study animals. Therefore, the default AAF
(inhalation) is 1.

Summary of Default AAFs for Organic Constituents
Oral-water 1
Oral-diet 1
Oral-soil 1
Dermal-soil 0.01
Dermal-water 1
Inhalation 1

References

USEPA. 2000. Region 4 Human Health Risk Assessment Bulletins - - Supplement to RAGS. USEPA
Region 4. Atlanta, G A. Update 05/30/00.
[URL: http://www.epa.gov/region4/waste/oftecser/otsguid.htm]
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Default AAFs apply to the following Constituents of Potential Concern (COPCs):

Volatile Organic Constituents
1,1,2-Trichloroethane
1,2-Dichloroethane
1,2-Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Chlorobenzene
Chloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Tnchloroethylene
Xylenes, Total
Semi-Volatile Constituents
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,4,6-Trichlorophenol
? 4-Dinhlornnhenol
2,4-Dimethylphenol
2-Chlorophenol
2-Nitroaniline
3-Methylphenol/4-Methylphenol
4-Chloroaniiine
4-Nitroaniline
bis(2-Chloroethyl)ether
Nitrobenzene
Phenol
Pesticides
4,4'-DDE
4,4'-DDT
Aldrin
alpha-BHC
alpha-Chlordane
beta-BHC
delta-BHC
Dieldrin
Endrin Ketone
gamma-BHC (Lindane)
Heptachlor
Heptachlor epoxide
Herbicides
2,4,5-T
2,4-D
MCPA
MCPP
Pentachlorophenol
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VOLATILE ORGANIC CONSTITUENTS
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BENZENE

The oral cancer slope factor range for benzene (0.015 to 0.055 (mg/kg-day)"1) is based on inhalation
data from an occupational epidemiological study. (USEPA, 2003) The oral RfD for benzene of 4E-03
mg/kg-day is also based on inhalation data from an occupational epidemiological study (USEPA,
2003). Therefore, it is assumed that 47% of an ingested dose will be absorbed, as determined
below for an inhaled dose. Based on absorption information on other volatile organic compounds, it
is assumed that absorption is the same in humans for inhalation and drinking water, diet, and soil or
sediment ingestion exposures. Thus the AAF (oral-water), the AAF (oral-diet), and the AAF (oral-
soil) are all 1 for potential carcinogenic and noncarcinogenic effects.

ENSR has used a recommended default value for organics of 1% for dermal absorption of benzene
from soil and sediment (USEPA, 2000). Thus, the AAF (dermal-soil) is (1%)/(47%) = 0.02 for both
potential carcinogenic and noncarcinogenic effects.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based
on administered doses. An adjustment is necessary to account for the absorption in the dose-
response study. In order to use consistent dose-response criteria across all exposure pathways, the
AAF is used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-
response criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response
study). For benzene, the AAF (dermal-water) is (100%)/(47%) = 2.13 for both potential carcinogenic
and noncarcinogenic effects.

The inhalation CSF range for benzene of 0.0077 to 0.0273 (mg/kg-day)"1 is based on
epidemiological studies of humans exposed by inhalation (USEPA, 2003). The inhalation RfC of 0.03
mg/m3, which is equivalent to an inhalation RfD of 0.00857 mg/kg-day, is also based on inhalation
data from an occupational epidemiological study (USEPA, 2003). Several studies in humans indicate
that about 47% of an inhalation dose is absorbed, with a range between 28% to 60% (Owen, 1990).
Since both the study used to derive the CSF and the exposure pathway of concern are inhalation of
benzene by humans, the AAF (inhalation) for carcinogenic and noncarcinogenic effects is 1.

Summary of AAFs for Benzene
Oral-water 1
Oral-diet 1
Oral-soil 1
Dermal-soil 0.02
Dermal-water 2.13
Inhalation 1

References

Owen, B.A. 1990. Literature-Derived Absorption Coefficients for 39 Chemicals via Oral and Inhalation
Routes of Exposure. Reg. Toxicol. Pharmacol. 11:237-252.

USEPA. 2000. Region 4 Human Health Risk Assessment Bulletins - - Supplement to RAGS. USEPA
Region 4. Atlanta, GA. Update 05/30/00.
[URL: http://www.epa.gov/region4/waste/oftecser/otsguid.htm]

USEPA. 2003. Integrated Risk Information System (IRIS). [URL: http://www.epa.gov/ngispgm3/iris/]
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CHLOROFORM

The oral RfD (1E-02 mg/kg-day) is based on a feeding study in dogs with the chloroform in a
toothpaste matrix. The oral RfD is protective of both noncarcinogenic and potentially carcinogenic
effects via the oral route of exposure (USEPA, 2003). ATSDR (1988) and USEPA (1984) both report
that absorption of chloroform by the gastrointestinal tract is complete regardless of vehicle. Thus,
absorption in the dose-response studies is assumed to be 100%. Therefore, it is assumed that
absorption is the same in animals and humans for gavage, drinking water, diet, soil, and sediment
ingestion exposures. Thus, the AAF (oral-water), the AAF (oral-diet), and the AAF (oral-soil) are all 1.

ENSR has used a recommended default value for VOCs of 1% for dermal absorption from soil
(USEPA, 2000). Thus, the AAF (dermal-soil/sediment) is (1%)/(100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustrnent to the absorbed ctermai dose instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
chloroform, the AAF (dermal-water) is (100%)/(100%) = 1.

The inhalation CSF for chloroform (8.1E-02 (mg/kg-day)"1) provided in IRIS (USEPA, 2003) is based
on a corn oil gavage study in mice. The CSF is defined in units of metabolized dose. Thus, the
exposure dose of the risk assessment must be adjusted to a metabolized dose. In this case, the AAF
is defined as the fraction of an inhalation exposure dose that is metabolized by humans. Adjusting the
exposure dose by multiplying it by this AAF will yield an estimated human metabolized dose. This
estimate can be multiplied by the cancer slope factor to yield an estimate of cancer risk.

Experimental data show that humans inhaling chloroform absorb and metabolize it differently than
do rodents who receive it by gavage or by drinking water. First, although 100% absorption of
chloroform in humans upon inhalation is assumed by USEPA (USEPA, 2003), the uptake of
chloroform from inspired air in humans is less than 100%. Astrand and Gamberale (1978) measured
the uptake of several fat soluble gases in 45 humans and found that the uptake of the gas into the
body approaches zero as the alveolar concentration approaches the concentration in the inspired
air. Morgan etal. (1970) found a similar result. In their experiments, they gave humans a single
breath of radiolabelled chloroform, which was held for 20 seconds. Subjects were instructed to
exhale twice before measurements were taken. Absorption would be expected to be high in such an
experiment because the blood chloroform and alveolar concentrations of chloroform were zero.
Indeed, 5.5% of the dose was exhaled immediately and 94.5% was taken up. After one hour, 10%
of the dose had been exhaled unchanged. Thus, the metabolized dose could have been no higher
than 90% and was probably substantially lower due to fat storage.

Retention and metabolism of inhaled chloroform would be expected to be lower in cases of continuous
or intermittent exposures, versus the sir e exposure as studied by Morgan et al. (1970). The net rate
of absorption will be reduced as the co ntration of chloroform builds up in the blood. This was also
demonstrated with exposure of humane to methylene chloride at a constant concentration (Morgan
etal., 1970). The concentration in the expired air increased rapidly during the first hour and then
plateaued. Thus, after equilibrium had been attained, the rate of absorption was low.
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Two studies are available that measured the amount of chloroform retained in the body after
continuous exposures. Davidson etal. (1982) reported the results of Lehmann and Hasegawa who
measured the retention of chloroform during anaesthetic exposures. The method of analysis was a
measurement of chloride in inspired and expired air. The average reported retention was 64% of the
administered dose at 20 minutes, which was reported to be an equilibrium value. Retention in this
case is a measure of metabolism and storage. Thus, using retention as a surrogate for metabolism will
overestimate metabolized dose.

Smith etal. (1973) presented similar data. They measured chloroform in arterial blood and venous
blood by a gas chromatographic method. Davidson etal. (1982) calculated from these data that
retention was 67%. The average of these two values (65.5%) can be taken as an estimate of the
retention of chloroform in humans who are inhaling it continuously or intermittently.

As noted above, human experimental data indicates that approximately 66% of an inhaled dose is
retained and therefore that a maximum of 66% of a continuously inhaled dose of chloroform is
metabolized. Thus, the AAF (inhalation) for potential carcinogenic effects is 0.66 and exposure doses
in risk assessments must be multiplied by 0.66 to convert the exposure dose into an appropriate
estimate of the metabolized dose.

The NCEA (1/22/03) provides an inhalation RfC for chloroform of 0.05 mg/m3 (0.0143 mg/kg-day).
Due to a lack of information on what the value is based on, it is assumed that the AAF (inhalation) for

effects is 1

Summary of AAFs for Chloroform
Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Soil 0.01
Dermal-Water 1
Inhalation 0.66 (carcinogenic effects)

1 (noncarcinogenic effects)

REFERENCES

ATSDR. 1988. Toxicological Profile for Chloroform. U.S. Agency for Toxic Substances and Disease
Registry, Atlanta, GA. PB89-1 60360.

Astrand, I. and F. Gamberale. 1978. Effects on Humans of Solvents in the Inspirator/ Air: A Method
for Estimation of Uptake. Environmental Research, Vol. 15: 1-4.

Morgan, A., A. Black, and D.R. Belcher. 1970. The Excretion in Breath of some Aliphatic Halogenated
Hydrocarbons Following Administration by Inhalation. Ann. Occup. Hyg., Vol. 13: 219-233.

NCEA. 1997. Derivation of a Provisional RfC for Chloroform. December 1, 1997.

Davidson, T.W.F., D.D. Sumner and J.C. Parker. 1982. Chloroform: A review of its metabolism,
teratogenic, mutagenic, and carcinogenic potential. Drug Chem. Toxicol., Vol. 5(1): 1-87.

Smith, A.A., P.O. Volpitto, Z.W. Gramling, M.B. DeVore, A.R. Glassman. 1973. Chloroform halothane,
and regional anesthesia. A comparative study. Anesth Analg (Cleveland), Vol. 52:1-1 1 .
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USEPA. 1984. Health Assessment Document for Chloroform.

USEPA. 2000. Region 4 Human Health Risk Assessment Bulletins - - Supplement to RAGS. USEPA
Region 4. Atlanta, GA. Update 05/30/00. May 2000.
[URL: http://www.epa.gov/region4/waste/oftecser/otsguid.htm]

USEPA. 2003. Integrated Risk Information System (IRIS). [URL: http://www.epa.gov/ngispgm3/iris/]
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METHYLENE CHLORIDE

The oral CSF for methylene chloride (7.5E-03 (mg/kg/day)"1) is based on drinking water and inhalation
studies in mice. The oral RfD (6E-02 mg/kg/day) is based on a drinking water study in rats. Therefore,
the derived AAFs for oral and dermal exposure routes will be the same for evaluating both
carcinogenic and noncarcinogenic effects. The USEPA (1 985) reports that absorption of methylene
chloride by the gastrointestinal tract is high regardless of vehicle. Based on this information and other
absorption information on other volatile organic compounds, it is assumed that absorption is the same
in animals and humans for gavage, drinking water, inhalation, and soil or sediment ingestion
exposures. Thus, the AAF (oral-water), the AAF (oral-diet), and the AAF (oral-soil) are 1 .

A recommended default value for VOCs of 1% was assumed for dermal absorption of methylene
chloride from soil and sediment (USEPA, 2000). An estimate of the gastrointestinal absorption of
methylene chloride in the dose-response studies was derived from the USEPA (1985) in which several
absorption estimates were listed. The average of four estimates was 63%. Thus, the AAF (dermal-soil)

= 0.016.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. Be definition, the dose estimated
by this procedure is an absorbed dose Most dosp-respnns*1 nritena, hnwpvpr, arp haspd on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined (100%)/(estimated absorption in the dose-response study). For
methylene chloride, the AAF (dermal-water) is (100%)/(63%) = 1 .6.

The inhalation RfC, 3.0 mg/m3 (8.57E-01 mg/kg/day), is derived from an inhalation study in rats. It is
assumed that absorption of methylene chloride in humans is the same as in the rats used in the dose-
response study. Thus the AAF (inhalation) is 1 for noncarcinogenic effects. The inhalation cancer unit
risk factor for methylene chloride is 4.7E-07 per (u.g/m3)'1, equivalent to 1.65E-03 (mg/kg/day)"1). It is
derived from an inhalation study in mice. This value was derived by incorporating a physiologically
based pharmacokinetic model to account for extrapolation of metabolism at high doses to low doses.
It is assumed that no further adjustments are required, so the AAF (inhalation-vapor, inhalation) is 1 for
cancer risk.

Summary of AAFs for Methylene Chloride
Oral-Water 1 .0
Oral-Diet 1 .0
Oral-Soil 1 .0
Dermal-Soil 0.016
Dermal-Water 1 .6
Inhalation 1 .0 (for both carcinogenic and noncarcinogenic effects)

REFERENCES
U.S. EPA. 1985. Health Assessment Document for Dichloromethane (Methylene Chloride). Final

Report. Office of Health and Environmental Assessment, Washington, D.C. EPA/600/8-
82/004F.

USEPA. 2000. Region 4 Human Health Risk Assessment Bulletins - - Supplement to RAGS. USEPA
Region 4. Atlanta, GA. Update 05/30/00.
[URL:http://www.epa.gov/region4/waste/oftecser/otsguid.htm]
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SEMI-VOLATILE ORGANIC CONSTITUENTS
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POLYCYCLIC AROMATIC HYDROCARBONS (PAH)

The majority of the information presented below was derived from a paper entitled Absorption
Adjustment Factor (AAF) Distributions for Polycyclic Aromatic Hydrocarbons (PAHs) (Magee et al.,
1996).

These AAFs are appropriate for use with the following dose-response values for PAH:

• The oral cancer slope factor (CSF) for benzo(a)pyrene (BAP) of 7.3 (mg/kg-day)'1 (USEPA,
2003) and the adjusted CSF for the remaining potentially carcinogenic PAH (cPAH) using the
following relative potency factors {USEPA, 1993):

PAH
Benzo(a)pyrene
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
lndeno(1 ,2,3-cd)pyrene

Relative Potency Factor
1
0.1
0.1
0.01
0.001

L 1

0.1

• The inhalation CSF for BAP of 3.1 (mg/kg-day)"1 (USEPA, 1994) and the adjusted CSF for the
remaining potentially carcinogenic PAH using the relative potency factors listed above.

• The oral reference doses (RfDs) available from USEPA (2003) for the noncarcinogenic PAHs
(ncPAHs): acenaphthene (0.06 mg/kg-day), anthracene (0.3 mg/kg-day), fluoranthene (0.04
mg/kg-day), fluorene (0.04 mg/kg-day), naphthalene (0.02 mg/kg-day) and pyrene (0.03 mg/kg-
day).

• The inhalation reference concentration (RfC) available from USEPA (2003) for naphthalene of
3E-3 mg/m3, which is equivalent to an RFD of 9E-04 mg/kg-day.

Absorption in the Dose-Response Studies

In the studies used to develop the CSF for BAP, BAP was administered in the diet. Corn oil gavage
was used to administer doses in the RfD studies. The Magee et ai. (1996) paper summarizes
studies on the gastrointestinal absorption of PAHs, and develops a point estimate for gastrointestinal
absorption in the dose-response studies of 92%, which is the average of 13 data points from six
studies.

Oral-Soil AAF
cPAHs. An oral-soil AAF of 0.29 is used for cPAHs. This value is based on a review of six available
studies of PAHs performed in vivo, as summarized in Magee et al. (1996). Three studies that
evaluated gastrointestinal (oral) absorption of PAHs from a soil matrix (Goon et al., 1991; Rozett at
al., 1996; and Weyand et al., 1996) were deemed appropriate for use for developing an oral-soil
AAF. The Rozett et al. (1996) study evaluated the bioavailability of pyrene from aged soil from
manufactured gas plant residue (coal tar). The oral AAFs based on this study range from 0.07 to
0.76, with an average of 0.26. Weyand et al. (1996) also evaluated the oral bioavailability of pyrene
from manufactured gas plant residue. The oral AAFs based on this study range from 0.11 to 0.36,
with an average of 0.23. The last study, Goon et al. (1991) evaluated the bioavailability of BAP
adsorbed to "aged" soil (clay-based and sand-based soils). These aged soils were treated with BAP
and allowed to age 1 to 30 days, and 6 months to 1 year. The oral AAF for clay-based soil is 0.37
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and that for sand-based soils is 0.57. A probabilistic (Monte Carlo) analysis, using 12 estimates of
the AAF from all three studies, results in a 50th percentite oral-soil AAF of 0.27, with an upper 90th

percentile value of 0.57. The Magee et al. (1996) paper recommends the use of a point-estimate
oral-soil AAF of 0.29, which is the arithmetic mean of the point estimates used to develop the
distribution.

ncPAHs. Magee et al. (1996) states that the oral absorption of cPAH and ncPAH is similar,
therefore, it is appropriate lo use the value derived above, 0.29, for the risk evaluation for ncPAHs.

Dermal-Soil AAF
cPAHs. A dermal-soil AAF of 0.02 is used for cPAHs. This value is based on the data from two
studies (Yang et al., 1989; Wester et al., 1990). Yang et al. (1989) evaluated the percutaneous
absorption of BAP from petroleum crude-fortified soils in vivo in rats and in vitro using excised rat
skin. Estimates of absorption were made at 24, 48, 72 and 96 hours. In vivo absorption ranged
from 1.1% to 9.2%, and in vitro absorption ranged from 1.5% to 8.4%. Wester et al. (1990)
evaluated the percutaneous absorption of BAP added to soil (unaged) in vivo in Rhesus monkeys
and in vitro using human cadaver skin, both for 24-hour exposures. Absorption in monkey skin
ranged from 10.8% to 18.0% with an average of 13.2%. Absorption in human skin ranged from
0.31% to 3.01% and averaged 1.45%. Because the 24+ hour exposures are not directly relevant to
human health risk assessment the data points were adjusted to reflect a 12-hour exposure period
assuming absorption is linear between 0 and 24 hours. A probabilistic (Monte Cario) analysis, using
thp in vivn and in vitro ?4-hour data nnints (four) adjusted for a 12-hour exposure: from both studies,
results in a 50th percentile dermal-soil AAF of 0.02, and an upper 90th percentile value of 0.06. The
Magee et al. (1996) paper recommends the use of a point-estimate dermal-soil AAF of 0.02, which is
the arithmetic mean of the point estimates used to develop the distribution. It should be noted that
one of the authors of the Wester et al. (1990) study, and a well recognized expert in
dermatotoxicology, Dr. Howard I. Maibach, M.D., believes that human skin in vitro is a better model
of human exposures than any in vivo animal model. If the human skin data were used alone, an
AAF of 0.015 would result.

ncPAHs. Dermal absorption data for ncPAHs are summarized by Magee et al. (1996). Although the
dermal absorption efficiency of ncPAHs varies from 1x to 100x that of BAP, these data are from
studies of ncPAHs applied in solution, not in a soil matrix. The authors have applied a uniform
distribution for a standard USEPA default uncertainty factor of 10 that ranges from 1 to 10, to the
distribution of dermal-soil AAF for cPAHs. A probabilistic (Monte Cario) analysis results in a 50th

percentile dermal-soil AAF of 0.09, and an upper 90th percentile value of 0.36. The Magee et al.
(1996) paper recommends a point estimate value of 0.1 for the dermal-soil AAF for ncPAHs.

Oral-Water AAF
The oral-water AAF for ingestion of PAHs in water is derived from the study of Kawamura et al.
(1988). Kawamura and co-workers studied the effects of various foods on the absorption of BAP in
rats. The absorption ratio was defined as the ratio of the blood levels of BAP and its metabolites at
25 hours after oral dosing compared to the blood levels following an intravenous injection of the
BAP. The "absorption ratio" in this study is an example of a relative bioavailability estimate, not a
measure of absolute absorption, therefore, these values cannot be compared to the absorption
information based on fecal excretion data presented in the Magee et al. (1996) paper. The
absorption ratio for a suspension of BAP in water was found to be 25.7% in the Kawamura study.
The absorption efficiency observed with solid foods such as cellulose, lignin, bread, rice flake,
starch, potato flake, spinach, dried bonito, ovalbumin and soybean oil were observed to be very
similar, varying from 20% to 29%, with a mean of 24.3%. The differences in absorption between the
foodstuffs and water is not statistically different. BAP was also administered in two oil preparations
in this experiment: triolein and soybean oil. The absorption ratios of 50.5% and 39.4%, respectively,
were determined to be significantly different from the absorption ratios for the water and foodstuff
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preparations. The average of these two values is 45%. However, none of the studies reviewed in
Magee et al. (1996) observed a difference between absolute absorption of BAP in food and oils
(corn, peanut, and olive).

cPAHs. The oral CSF for BAP is derived from rodent feeding studies. Because of the similarity in
absorption of BAP from water and food in the Kawamura study, an oral-water AAF of 1.0 is
recommended for use in the risk assessment for cPAHs.

ncPAHs. The RfD dose-response studies are all based on corn oil gavage administration. The
Kawamura study demonstrates that absorption in oils is greater than absorption in food, and the
following AAF can be calculated from this study: 25.7% / 45% = 0.6. However, because this is the
only study of several reviewed that observed a difference in absorption between foodstuffs and oils,
it will be assumed here that absorption is the same from water, oils and foodstuffs. Therefore, an
oral-water AAF of 1.0 is recommended for use in the risk assessment for ncPAHs.

Oral-Diet AAF
The oral CSF and RfDs for PAHs are based on dietary and corn oil gavage studies in mice and rats.
Hecht and coworkers (Hecht et al., 1979) fed BAP to both humans and rats and measured the
unchanged BAP in the feces to obtain an estimate of the amount of the chemical absorbed.
Because unchanged BAP in the feces can be due to absorbed material that is excreted unchanged
in the bile, these studies reveal the minimum amount of BAP that was absorbed. It is known,
however, that BAP is extensively metabolized For rats, at least 87% of the BAP was absorbed for a
low single dose in peanut oil (0.037 mg/kg) and at least 94% was absorbed for a high single dose in
peanut oil (3.7 mg/kg). When rats were fed charcoal-broiled hamburger containing BAP, at least
89% was absorbed. In humans, a high percentage of BAP present in charcoal-broiled meat was
also absorbed, because no unchanged BAP was detected in the feces. This study indicates that
there is no difference in absorption between two dietary vehicles in rats. That is, absorption of BAP
from peanut oil and meat was essentially the same. The results with rats and humans also indicates
that there is no major difference in the gastrointestinal absorption of BAP between rats and humans.
Therefore, the oral-diet AAF for both cPAHs and ncPAHs is 1.0, i.e., there are assumed to be no
differences in absorption, not that absorption is 100%.

Dermal Water AAF
The Magee et al. (1996) paper summarizes studies on the gastrointestinal absorption of PAHs, and
develops a point estimate for gastrointestinal absorption in the dose-response studies of 92%. The
methodology used to evaluate dermal-water exposures calculates and absorbed dose (i.e.,
equivalent to 100% absorption). Thus gastrointestinal absorption of 92% is similar to the 100%
dermal-water "absorption" for the PAHs. Therefore, a dermal-water AAF of 1 is recommended for
use in the risk assessment for both cPAHs and ncPAHs.

Inhalation AAF
cPAHs.

The USEPA inhalation CSF for BaP of 3.1 (mg/kg-day)"1 is a provisional value developed by the
NCEA (USEPA, 1994); and the derivation of the value is not available. Due to a lack of information,
it is assumed that the inhalation AAF is 1.

ncPAHs.

The RfC for naphthalene is based on an inhalation study in mice, where exposure occurred to a
naphthalene aerosol. This study is likely to overestimate potential absorption and risk from exposure
to naphthalene-containing soil particulates. However, due to lack of specific information, it is
assumed that absorption in mice and humans is equivalent; therefore, the inhalation AAF is 1.
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Summary of AAFs for PAHs
Oral-Water cPAHs 1 ncPAHs 1
Oral-Diet cPAHs 1 ncPAHs 1
Oral-Soil cPAHs 0.29 ncPAHs 0.29
Dermal-Soil cPAHs 0.02 ncPAHs 0.1
Inhalation cPAHs 1 ncPAHs 1
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BIS(2-ETHYLHEXYL)PHTHALATE (BEHP)

The U.S. EPA oral CSF for BEHP (1.4E-02 (mg/kg-day)"1) is based on a dietary study in mice, and
the U.S. EPA oral RfD (2E-02 mg/kg-day) is based on a dietary study in guinea pigs. Several
studies indicate that gastrointestinal absorption of BEHP is high (Williams and Blanchfield, 1974;
Schulz and Rubin, 1973; Pollack et al., 1985). ENSR assumes that absorption from diet or corn oil
gavage is 100%. ENSR also assumes that the gastrointestinal absorption of BEHP from diet,
drinking water, corn oil gavage, and ingestion of soil is the same. Thus, the AAF (oral-water), the
AAF (oral-soil/sediment), and the AAF (oral-diet) are all 1.0 for both carcinogenic and
noncarcinogenic effects.

Dermal absorption of BEHP was studied by Scott et al. (1987). The absorption of BEHP was
measured in vitro through human and rat skin. Absorption rates were determined after an
observable lag time. For human skin the lag time was 3.1 hours. The steady state absorption rate
was found to be 1.1 ug/cm2/hr for human skin. As a fraction of the total dose, the amount of
absorption observed over eight hours was 0.008%. Rat skin was found to be more permeable to
BEHP, with an absorption rate of 2.2 ug/cm2/hr.

Elsisi et al. (1989) also studied the dermal absorption of BEHP in rats in vivo. They dosed the
animals dermally and used urinary and fecal excretion as an index of absorption. This method is
valid, because phthalate esters are rapidly excreted from the body and are not bioaccumulated. For
BEHP, 0.4% uf iiiw close was found in the urine or the feces after 24 hours. The absorption efficiency
of BEHP on soil after a six hour exposure is expected to be less than this amount. To be protective
of human health, however, the value for absorption of pure BEHP after 24 hours in the rat will be
used for AAF derivation. Thus, the dermal AAF for BEHP in soil relative to dietary administration is
0.4%/100% = 0.004.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based
on administered doses. An adjustment is necessary to account for the absorption in the dose-
response study. In order to use consistent dose-response criteria across all exposure pathways, the
AAF is used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-
response criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response
study). For BEHP, the AAF (dermal-water) is (100%)/(100%) = 1.0.

Summary of AAFs for BEHP (for both carcinogenic and noncarcinogenic effects)

Oral-water 1.0
Oral-diet 1.0
Oral-soil 1.0
Dermal-soil 0.004
Dermal-water 1.0

REFERENCES

Elsisi, A.E., D.E. Carter, and E.G. Sipes. 1989. Dermal Absorption of phthalate diesters in rates.
Fundamental and Applied Toxicology 12:70-77.

J \lndLService\Proiect Files\Sauget-Area 2WHRA\Appendices\Appendix H (AAFs) doc H-15 August 31,2003
Revision 0



Sauget Area 2
HHRA- RI/FS f~

Pollack, G.M., R.C.K. Li, J.C. Ermer and D.D. Shen. 1985. Effects of route of administration and
repetitive dosing on the disposition kinetics of di(2-ethylhexyl)phthalate and its mono-de-
esterified metabolite in rats. Toxicology and Applied Pharmacology 79:246-256.

Schultz, C.E. and R.J. Rubin. 1973. Distribution, metabolism, and excretion of di-2-ethylhexyl
phthalate in the rat. Environmental Health Perspectives. :123-129.

Scott, R.C., P.H. Dugard, H.D. Ramsey, and C. Rhodes. 1987. In vitro absorption of some o
phthalate diesters through human and rat skin. Environmental Health Perspectives 74:223-227.

Williams, D.T. and BJ. Blanchfield. 1984. Retention, excretion and metabolism of de-(2
ethylhexyl)phthalate administered orally to the rat. Bulletin of Environmental Contamination and
Toxicology 11:371 -378.

J \lndl_Service\Project Files\Sauget-Area 2\HHRA\Appendices\Appendix H (AAFs) doc H-16 August 31,2003
Revision 0



Sauget Area 2
HHRA- RI/FS

HEXACHLOROBENZENE

The oral and inhalation cancer slope factor of 1.6 (mg/kg-day)"1 and the oral reference dose of 8E-04
mg/kg-day are based on dietary studies in rats. Therefore, the AAFs are the same for carcinogenic
and noncarcinogenic risk assessment. Limited information was available concerning the absorption of
hexachlorobenzene, so information on the structurally related constituent polychlorinated biphenyls
was used to derive appropriate AAFs. The detailed derivations of the AAFs are presented under
polychlorinated biphenyls. As for PCBs, absorption of hexachlorobenzene from oil gavage has been
show to be about 80% (ATSDR, 1989). The AAFs (oral-water and oral-diet) are 1. The AAF (oral-soil)
is 0.83. The absorption factor for dermal-soil is 0.04 and for dermal-water is 1.1. The inhalation AAF is
1.
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POLYCHLORINATED BIPHENYLS
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POLYCHLORINATED BIPHENYLS

The CSFs for PCBs range from 0.04 to 2.0 (mg/kg-day)"1 (USEPA, 2003) and are based on the
results from five chronic dietary studies in rats (Brunner et al., 1996; Kimbrough et al., 1975; NCI,
1978; Schaeffer et al., 1984; and Norback and Weltman, 1985). Table 1 presents the application of
the CSFs to various exposure scenarios.

The current oral RfDs for Aroclor 1016 and Aroclor 1254 are 7.0E-5 mg/kg-day and 2.0E-5 mg/kg-
day, respectively. The Aroclor 1016 value is based on critical effects observed in a reproductive
bioassay in monkeys that were fed Aroclor 1016 in their diet (Barsottti and van Miller, 1984; Levin et
al., 1988; Schantz et al., 1989, 1991). The Aroclor 1254 value is based on monkey clinical and
immunologic studies in which the animals were fed gelatin capsules containing Aroclor 1254 in a
glycerol: corn oil vehicle (Arnold et ai., 1993a,b; Tryphonas et al., 1989,1991a,b).

Absorption in the Dose-Response Study

Because all of the studies are based on dietary exposures, the AAFs developed below apply to both
carcinogenic and non-carcinogenic effects of PCBs. In all of the dose-response studies, various
Aroclors were administered in the diet. However, no information on the efficiency of gastrointestinal
absorption in those studies was presented. The studies summarized below have been used in the
development of AAFs for PCBs. The specific absorption values used in the calculation of the
*°n f^r*"!/i/"s *"» r\»>**> riATl î O Will 1{\ «a ff^ ir^OIOGTsC*/"! rM / I |f^i'"fC.vriinir^*n i"\Olf"MIW
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1. Allen et al. (1975) gave single oral doses of 2,5,2',5'-tetrachlorobiphenyl (18 mg/kg bw) to
four adult rhesus monkeys by gastric intubation. PCBs were given in 2.5 ml of corn oil on an
empty stomach. Unmetabolized PCBs were analyzed in the feces by gas chromatography
(GC). Minimum gastrointestinal absorption was found to be 88%. PCBs found in the feces
over specified post-dosing times were presumed to be unabsorbed material. Because PCB
metabolites are known to be eliminated in the bile, the possibility exists that some of the
PCBs present in the feces were absorbed and then eliminated. As such, only minimum
absorption efficiencies can be determined from this and similar studies.

2. Allen et al. (1974) gave single oral doses of PCBs (Aroclor 1248) (1.5 or 3.0 g/kg bw) to two
adult rhesus monkeys by gastric intubation. The vehicle was not specified but is presumed
to be corn oil. Dosing was done on an empty stomach. Unmetabolized PCBs were analyzed
for in feces by GC. Recovery was reported to be high. Minimum gastrointestinal absorption
was reported to be 94%.

3. Albro and Fishbein (1972) gave single oral doses of 20 different PCB congeners (5-100
mg/kg bw) and the unabsorbed marker compound, squalene, to CD rats. The mixture was
given by stomach tube to unfasted animals who were allowed food and water ad libitum. No
vehicle was specified. Although this was not a diet study, per se, it is possible that dietary
components were present in the stomach at the same time as were the test compounds.
Minimum gastrointestinal absorption was reported to be 90% for all congeners.

4. Tanabe et al. (1981) gave repeated oral doses of Kanechlors (300, 400, 500, 600) (c.30
mg/kg bw/day x 5 days) to Wistar rats. The dose was given in com oil. Commercial diet was
given ad libitum. No information on the animals' stomach contents was reported. Parent
compounds were analyzed in the feces by GC/MS (mass spectrometry). Minimal
gastrointestinal absorption was reported to be 85% for total PCB. Cl5 to CI? congeners had
75-90% absorption.
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5. Berlin et al. (1975) gave a single oral dose of 2,4,5,2',5'-pentachlorobiphenyl (7 mg/kg bw) to
three CBA mice. The PCBs were given as an aqueous emulsion. No information on the
animal's stomach contents was given. Minimal gastrointestinal absorption was reported to
be 93%.

6. Van Miller et al. (1975) gave single oral doses (50 mg) of tritiated 2,2',5,5'-tetrachlorobi-
phenyl to three male Sprague-Dawley rats. The PCB was given by gavage in corn oil.
Animals were given food and water ad libitum for 14 days. Urine, feces, and various tissues
were analyzed. Over 86% of the radioactivity was present in the excreta as metabolites at
14 days. Thus, minimum gastrointestinal absorption was 86%.

7. Fries et al. (1989) gave four groups of four male Sprague-Dawley rats radiolabeled 2,2,5,5'-
tetrachlorobiphenyl in diet or in corn oil (by gavage) or 2,2',4,5,5'-pentachlorobiphenyl in diet
or in com oil (by gavage). The animals given the PCBs by gavage were fed unspiked diet ad
libitum. PCBs were administered daily for five days. Rats were then fed unspiked diet for 10
days. Urine and feces were collected. At 15 days, animals were sacrificed, and samples of
fat and liver tissue were taken for analysis. The dose of PCBs given was not reported. The
amount absorbed was defined as the amount that did not appear in the feces as parent
compound. The average absorption of the two congeners when given in a dietary matrix
was 89% [(91% + 86%) / 2]. The average absorption of the two congeners when given by
corn oil gavage was 88% [(95% + 81%) / 2].

The above seven studies, which involve both rodents and primates and various PCB mixtures and
purified congeners, all show that PCBs are very effectively absorbed from the gastrointestinal tract.
In the one study (Fries, et al., 1989) in which PCBs were administered by diet, the absorption was
shown to be 89%. The other six studies involved the administration of PCBs in various vehicles by
gavage. These studies are also relevant to the estimation of the absorption seen in the dose-
response studies, because Fries et al. (1989) showed in their rat study that there was no difference
in absorption between diet and com oil gavage. Accordingly, the results from all seven studies were
averaged to yield an estimate of 89% for the absorption in the dose-response study.

Oral-Diet AAF
An oral-diet AAF for ingestion of PCBs was derived for intake of dietary constituents. The dose-
response studies were all rat dietary studies. There are no studies available on gastrointestinal
absorption of PCBs from fish, vegetables, milk, meat, or other human dietary constituents. To be
health protective, it is assumed that the absorption of PCBs in humans from various dietary
constituents is the same as the dietary absorption that occurs in rats. Thus, the AAF (oral-diet) is
1.0.

Oral-Soil AAF
Fries et al. (1989) gave four groups of four male Sprague-Dawley rats radiolabeled 2,2',5,5'-
tetrachlorobiphenyl in diet or in soil or 2,2',4,5,5'-pentachlorobiphenyl in diet or soil. 14C-PCB soil
was added to a standard rat diet in meal form at the rate of 5%. In the control experiment, 14C-PCB
in acetone was added to the feed. The PCB-soil was a Galestown sandy loam with a pH of 6.7 and
which contained 67% sand, 22% silt, 11% clay, and 5% organic matter. Soils had been spilled with
PCBs 8 years earlier and were stored at -5°C. At the time of the experiment, fractions passing
through a 125 î m sieve were spiked with 14C-PCB for quantitation.

PCBs were administered daily for five days. Rats were then fed unspiked diet for 10 days. Urine
and feces were collected. At 15 days, animals were sacrificed, and samples of fat and liver tissue
were taken for analysis. The dose of PCB was not reported. The amount absorbed was defined as
the amount that did not appear in the feces as parent compound.
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The ratio of the amount of PCB absorbed when present as a soil matrix to that absorbed when
present as a component of diet is a direct estimate of the oral-soil AAF. From this experiment, AAF
estimates are available for two PCB congeners. The oral-soil AAF for the tetrachlorobiphenyl is
(80%)/(91%)=0.88, while the estimate for the pentachlorobiphenyl congener is (67%)/(86%)=0.78.
These two estimates are averaged [(0.88+0.78)/2] to give an estimate of the AAF (oral-soil) for PCB
mixtures of 0.83.

Oral-Water AAF
In the absence of studies of absorption upon ingestion of PCBs in drinking water, it is assumed that
the absorption of PCBs in humans from ingestion of water is the same as the dietary absorption that
occurred in rats in the dose-response studies. Thus, the AAF (oral-water) is 1.

Dermal-Soil AAF
To derive the AAF (dermal-soil) one needs a value for the efficiency of absorption of soil-bound
PCBs through human skin and an estimate of the absorption efficiency from dietary constituents in
the dose-response studies. As discussed above, the gastrointestinal absorption of PCBs by rats
from diet is estimated to be 89%. As discussed below, dermal PCB absorption in human skin from a
soil matrix was determined by Roy et al. (1990) (as reported in USEPA, 1992).

In the study, dermal absorption of 3,3',4,4'-tetrachlorobiphenyl (TCB) was tested at a concentration
of 1000 ppm in both low and high organic content soil for rat skin, both in vivo and in vitro, and
human skin in vitro (n - 4 or 5) At 96 hours, the total fractional absorption in rats from low organic
soil (at a soil application of 10 mg/cm2, and a soil concentration of 1000 ppm) was 50% +/-11% in
vivo and 32% +/- 3% in vitro. Results at intermediate time points were also given for the in vitro
experiments.

Absorption was determined in the in vivo experiments by measuring the total amount of the chemical
in urine, feces, and tissues. In the in vitro experiments, absorption was determined by measuring
the amount of the chemical in the receptor fluid and adding to it the amount measured in the skin
after washing. This unremovable material was scored as if it was systemically absorbed. The ratio
of absorption in the rat in vivo to that in vitro was 1.6.

Human skin was tested in vitro. Tetrachlorobiphenyl at 1000 ppm was administered to human skin
(at a soil application of 6 mg/cm2). At 24 hours, 1.33% +/- 0.47% of the dose was absorbed into the
receptor fluid. At 96 hours, 7.36% +/- 2.42% was absorbed (including skin and receptor fluid).

USEPA (1992) has estimated the fractional absorption of TCB from low organic soil in humans in
vivo by assuming that the in vivo/in vitro absorption ratio observed in the rat is valid for the human.
In addition, the estimate reported above for the 24 hour period was made by adding the fraction of
the chemical in the receptor fluid with the amount present in the skin after 96 hours. Thus, USEPA
assumed that the fraction of the dose in the skin that could not be removed by washing was constant
from 24 to 96 hours, which is reasonable. USEPA's estimate of fractional dermal absorption of
PCBs at 1000 ppm in the live human from low organic soil is (1.6) x (1.33%) = 2.1%. USEPA also
estimated the 24 hour fractional absorption in live humans from high organic soil to be 0.63%.

In developing its dermal absorption estimate for humans, USEPA considered the range of 0.6% for
high organic soil to 2.1% for low organic soil and multiplied the lower estimate by 10 to arrive at its
recommended default. In fact, 6% dermal absorption was not observed in any of the five human
skin samples until exposure times reached 72 hours or greater. The USEPA's recommended default
absorption rate of 6% is not used here, because it is not based on the scientific data.

To be health-protective, the absorption estimate for low organic soil of 2.1%, which may be
encountered at various sites, is used for the AAF derivation. In addition, the upper 95% confidence
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limit of the estimate, which is 3.8%, is used as an additional degree of health-protectiveness. This
estimate is an overestimate of the dermal absorption that would be expected at actual sites, because
PCB concentrations in soils would, in most cases, be below 1000 ppm, and field measurements
have shown that actual soil loadings on skin in humans are quite low (Kissel et al., 1996; USEPA,
1997). Absorption efficiency in such cases would be expected to be lower. In addition, exposure
periods would in actuality be less than 24 hours before washing. The estimate of the AAF (dermal-
soil) is derived as follows: (absorption of PCB from soil through human skin) / (absorption of PCB in
dose-response study) = (3.8%) / (89%) = 0.04.

The absorption efficiency determined above for tetrachlorobiphenyl in soil probably overestimates
the dermal absorption efficiency of actual PCB mixtures that contain higher chlorinated congeners.
These higher chlorinated species are more likely to have high binding coefficients with organic
matter in soil, and they would be less likely to be absorbed through the skin from a soil matrix.
However, it is health-protective to use the above data from the soil absorption study with
tetrachlorobiphenyl to derive an AAF (dermal-soil) for use with all PCB mixtures.

Dermal-Water AAF
The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at
which the chemical passes into and through the skin from an aqueous solution. By definition, the
dose estimated by this procedure is an absorbed dose Most dose-response criteria, however, are
based on administered doses. An adjustment is necessary to account for the absorption in the
dose-response study. In order to use consistent dose-response criteria across all exposure
pathways, the AAF is used to make an adjustment to the absorbed dermal dose, instead of adjusting
the dose-response criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-
response study). Thus, the AAF (dermal-water) is (100%)/(89%) = 1.1.

Inhalation AAF
In the absence of studies of absorption upon inhalation of PCBs, it is assumed that the AAF for this
route of exposure is 1.

Summary of Derived AAFs for PCBs -Potentially Carcinogenic and Noncarcinogenic Effects

AAF (oral-water) 1
AAF (oral-diet) 1
AAF (oral-soil) 0.83
AAF (dermal-soil) 0.04
AAF (dermal-water) 1.1
AAF (inhalation) 1
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TABLE 1.
TIERS OF CANCER SLOPE FACTORS FOR ENVIRONMENTAL PCBs

HIGH RISK AND PERSISTENCE

Upper-bound slope factor: 2.0 (mg/kg-day)"
Central-estimate slope factor: 1.0 (mg/kg-day)-1

Criteria for use:
- Food chain exposure
- Sediment or soil ingestion
- Dust or aerosol inhalation
- Dermal exposure, if an absorption factor has been applied
- Presence of dioxin-like, tumor-promoting, or persistent congeners
- Early-life exposure (all pathways)

LOW RISK AND PERSISTENCE

Upper-bound slope factor: 0.4 (mg/kg-day)"1

Central-estimate slope factor: 0.3 (mg/kg-day)"1

Criteria for use:
- Ingestion of water-soluble congeners
- Inhalation of evaporated congeners
- Dermal exposure if no absorption factor has been applied

LOWEST RISK AND PERSISTENCE

Upper-bound slope factor: 0.07 (mg/kg-day)'1

Central-estimate slope factor: 0.04 (mg/kg-day)"1

Criteria for use:
Congener or isomer analyses verify that congeners with more than 4 chlorines comprise less than
0.5% of total PCBs.
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DIOXINS
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DIOXINS

The U.S. EPA oral CSF of 1.5E+05 (mg/kg-day)"1 is based on a dietary study in rats (Kociba etal.,
1978). The diet was prepared by mixing (30 minutes) an acetone solution of TCDD with laboratory
chow. The acetone was evaporated yielding a TCDD/diet mixture. TCDD concentration was 0.02 -
2 ppb (0.001 - 0.1 ng/kg-day). No absorption information is given in the Kociba et al. (1978) study.
In a study by Fries and Marrow (1975), however, rats were given TCDD in their diet continuously for
42 days. The total observation period of the experiment was 70 days. Diets were prepared in a
similar manner to that used by Kociba etal. (1978). Laboratory chow was mixed with a benzene
solution of TCDD and the benzene was evaporated. Two dose levels were used, 7 ppb and 20 ppb.
Absorption was reported to be 50-60%. For the purposes of AAF derivation, 55% was used as the
observed absorption efficiency.

In several other studies, TCDD absorption was measured using vegetable oil and solvent vehicles.
Gastrointestinal absorption from oil or solvent has been reported to range from 70% to >87%. It is
generally accepted that absorption for these vehicles is more efficient than absorption from diet.
Thus, the results of the single dietary experiment (55%) will be used as an estimate of the absorption
from the dietary dose-response study (Kociba et al., 1978).

AAF (Dermal-Soil)
To derive the AAF (dermal-soil) one needs a value for the efficiency of absorption of soil-bound
TCDD through human skin and an estimate of the absorntion efficiency from dietary constituents in
the Kociba study. As discussed above, the gastrointestinal absorption of TCDD by rats from diet
was found to be 55% by Fries and Marrow (1975). Several studies have been performed to
determine such absorption of TCDD from various matrices. These will be used in the AAF
derivation.Roy et al. (1990) measured the dermal bioavailability of neat 2,3,7,8-tetrachloro-dibenzo-
p-dioxin (TCDD) and TCDD adsorbed on soils in an EPA-funded study. Parallel experiments were
carried out with female Sprague-Dawley rats, in vivo and in vitro, and with human skin specimens, in
vitro. Adsorption of TCDD on low organic soil (0.77% organic matter) at 1 ppm dramatically reduced
the dermal bioavailability of TCDD. The soil application rate was 10 mg/cm2. The fraction of applied
dose absorbed was decreased by a factor of five to ten compared to experiments with neat TCDD at
an equivalent dose. Penetration of low organic soil-sorbed TCDD through human skin was
approximately three times less than for rat skin.

The AAF (dermal-soil) was calculated several ways for TCDD. In all cases, the AAF is defined as
(absorption in humans from soil)/(absorption in rats from diet). ENSR assumes that a relevant
exposure time for soil contact was several hours. To be health-protective, however, 8-hour
exposures are assumed for purposes of deriving the AAF. The data of Roy etal. (1990)
demonstrate that only 1.0% of the exposure dose was absorbed from high organic soil over 96 hours
on rat skin. Because human skin was shown to be less permeable than rat skin for TCDD and
because absorption of TCDD from soil over 8 hours would be considerably less than that measured
over 96 hours, the predicted absorption through human skin from high organic soil would be <1%,
The AAF would thus be (<1%)/(55%) = <2%. To be health protective, however, ENSR will use the
results from the low organic soil to derive the AAF (dermal-soil).
Roy and co-workers found that 33% of 10 ng/cm2 of TCDD (neat) was dermally absorbed by the rat
over 8 hours. This was determined in vivo. In addition, after 96 hours 77.4% was absorbed in an
in vivo experiment, and 76% was absorbed in an in vitro experiment (average 76.5%). When the
same amount of TCDD was applied to the rat in low organic soil, 16.3% was absorbed in 96 hours
in vivo and 7.7% was absorbed in vitro (average 12.0%). The TCDD concentration in soil (1 ppm)
and the soil contact rate (10 mg/cm2) are both relevant for use in risk assessment. When the same
dose in low organic soil was applied to human skin in vitro. 2.4% was absorbed after 96 hours. The
same dose was also applied in high organic soil to rat skin in vitro, and absorption after 96 hours
was 1.0%.
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First, ENSR derived a AAF (dermal-soil) from the in vitro human skin experiment. Here, the
absorption of TCDD from low organic soil over 96 hours was 2.4%. Because there are no data for 8-
hour exposures, ENSR conservatively assumes that the entire amount was absorbed in only 8
hours. The AAF, then, is (2.4%)/(55%) = 0.04.
Second, ENSR derived an AAF (dermal-soil) from both the in vivo and in vitro rat experiments using
low organic soil. At 96 hours, the ratio of absorption of TCDD from soil to absorption of pure TCDD
was (12%)/(76.7%) = 0.16. An estimate of absorption of TCDD from soil at 8 hours can be made
using the following relationship:

abs. from soil, 8 hrs = [(abs. from soil, 96 hrs)/(abs. neat, 96 hrs) x (abs. neat, 8 hrs).

Use of this relationship assumes that the decrease in bioavailability seen with a 96 hour observation
is the same over 0-8 hours. The value for absorption of pure (neat) TCDD at 8 hours is taken from
the same study, where 33% was observed in rats in vivo. Thus, absorption from soil over 8 hr = 0.16
x 33% = 5.28%, and the AAF (dermal-soil) = (5.28%)/(55%) = 0.10.

The approach outlined above was also used with a different estimate of absorption of pure TCDD
after 8 hours. Banks and Bimbaum (1990) measured absorption of 3 u.g radiolabelled TCDD/cm2 in
10-week old male Fischer 344 rats at various time points up to 48 hours. Absorption was linear to
48 hours with a rate of 0.5 ng/hr. Predicted absorption at 8 hours was 6.6% (actual data point at 8
hours was 5.5%). Combining the data of Roy eta!. (1990) and Banks and Bimbaum (1990),
absorption from soil over 8 hr = .16 x 6.6% = 1.1%, and the AAF (dermal-soil) is (1.1%)/(55%) =
0.02.

In addition to the recent study of Roy et al. (1990), a study by Poiger and Schlatter (1980) has been
widely used by risk assessors. Poiger and Schlatter (1980) dosed hairless rats (Naked ex Back-
Cross and Holzman strain) with radiolabelled TCDD. The fraction of the administered dose in the
liver after 24 hours was compared for two situations:

• 26 ng pure TCDD per 3 cm2 of skin; and
• 26, 350 or 1,300 mg TCDD in a soil/water paste of 75 mg per 3-4 cm2 of skin (50 mg

dry soil/3-4 cm2).
The fraction of the dose in the liver after administration of the soil paste was near the detection limit
for the low dose and the same for the two higher dose levels. ENSR averaged the values and
compared them to the percent dose in the liver following administration of pure TCDD to determine
the ratio: (absorption from soil, 24 hours)/(absorption neat, 24 hours) = (1.32%)/(14.8%) = 0.09.
One cannot obtain an estimate of the actual fraction of a dose of pure TCDD that is absorbed in
8 hours from this experiment. Thus, the two estimates provided by the Roy et al. (1990) and Banks
and Bimbaum (1990) studies were used in AAF derivation:

AAF (dermal-soil) = [(0.09) x (0.33)]/(0.55) = 0.05
AAF (dermal-soil) = [(0.09) x (0.066)]/(0.55) = 0.01

In conclusion, ENSR has derived five estimates of the AAF (dermal-soil). These estimates agree
well:

• Roy et al. (1990), human, in vitro: AAF = 0.04.
• Roy et al. (1990), rat, in vivo + in vitro: AAF = 0.09.
• Roy et al. (1990), rat, in vivo + in vitro: Banks and Birnbaum (1990), rat, in vivo. AAF

= 0.02.
• Poiger and Schlatter (1980), rat, in vivo: Roy et al. (1990), rat, jn vivo: AAF = 0.05.
• Poiger and Schlatter (1980), rat, in vivo; Banks and Birnbaum (1990), rat, in vivo;

AAF = 0.01.
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ENSR uses the average of these five estimates as the AAF (dermal-soil) = 0.04.

AAF (Oral-Diet)
An oral AAF for ingestion of TCDD equivalents was derived for intake of dietary constituents. The
dose-response study is a study in which rats were dosed with TCDD in their diet (Kociba, 1978).
There are no studies available on gastrointestinal absorption of TCDD by humans from fish,
vegetables, milk or other dietary constituents. Using a single human volunteer, Poiger and Schlatter
(1986) reported that a minimum of 85% of a dose of TCDD (1 ng/kg) in corn oil was absorbed. This
study is not relevant for AAF derivation, however, because absorption of TCDD from vegetable oil
vehicles has been well-documented to exceed the absorption from dietary constituents (U.S. EPA,
1985). Thus, ENSR assumes that the absorption of TCDD equivalents in humans from various
dietary constituents is the same as the dietary absorption that occurred in rats in the Kociba (1978)
study. Thus, the AAF (oral-diet) is 1.0.

AAF (Oral-Soil)
Several studies were identified that compared TCDD absorption from soil to either dirt, oil vehicle, or
alcohol vehicle. These studies are relevant for derivation of the AAF. In the first study, Van den
Berg and co-workers (1983) administered PCDDs and PCDFs from fly-ash and fly-ash extract to
male Wistar rats as a dietary constituent. The fly-ash from a municipal incinerator in the Netherlands
was chemically characterized and used.

Rats were fed treated diets for 19 days. The levels of PCDD and PCDF isomers in the liver at the
end of the experiment were used as measures of absorption. By comparing fly-ash and fly-ash
extract in a single experiment, the congener composition of the test material was held constant.
Treatment of test diets with a PCDD/PCDF containing extract and evaporating the solvent is
identical to the treatment of diets used by Kociba (1978) in the dose-response study. Thus, a
comparison of the liver retention of PCDD/PCDF isomers with fiy-ash-treated diet and extract-treated
diet directly yields an estimate of the AAF (oral-fly-ash). ENSR assumes that the AAF (oral-soil)
equals the oral fly-ash AAF.

The authors measured the liver levels of six isomer groups at the end of the experiment. ENSR has
calculated the fly-ash/extract ratio for each isomer group separately:

Liver concentration (nc

Fly-ash + diet (n=2)
Extract + diet (n=4)
Fly-ash/extract

tetra-CDD

0.8
1.9
0.42

tetra-CDF

3.5
14.5
0.24

penta-
CDD
2.7

L18.9
0.14

penta-CDF

11.0
50.0
0.22

hexa-CDD

5.2
47.7
0.11

hexa-CDF

13.6
83.3
0.16

The average fly-ash/extract ratio for all six isomer groups is 0.22. This is a direct measure of the
degree to which adsorption to fly-ash decreases the bioavailability of PCDDs/PCDFs compared to
pure compounds mixed with dietary constituents. Thus, the AAF (oral-fly-ash) is 0.22. Because fly-
ash is a major source of TCDD equivalents in the environment, this data is relevant to risk
assessment, especially for resource recovery facilities. Thus, one estimate of the AAF (oral-soil) is
0.22.

Three other studies are available in which absorption of TCDD from soil was compared to oil or
alcohol vehicles. Results from these studies are useful if an independent estimate is available for
gastrointestinal absorption of TCDD from the relevant vehicle.
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McConnell etal. (1984) investigated absorption in guinea pigs using soil from Missouri that was
contaminated with TCDD. One or 3 ug/kg of TCDD was administered orally either in a corn oil
vehicle or as a soil suspension. After a single dose of TCDD, the animals were observed for 30
days. The TCDD content of the liver was determined at 30 days or at the time of death of the
animal. No detectible TCDD was observed in livers of animals dosed with 1 ng/kg of TCDD in either
Times Beach or Minker Stout soil. At the higher dose level, TCDD was detected in animal livers with
all groups. The liver levels in animals that survived for 30 days was lower than the levels in animals
that died before the experiment's completion. Accordingly, the ratio of absorption from soil to
absorption from corn oil for the latter group is higher: 0.24 for Times Beach and 0.15 for Minker
Stout. The average ratio is 0.20.

It is well-documented that absorption of TCDD from vegetable oil vehicles exceeds the absorption
from dietary constituents (U.S. EPA, 1985). As an estimate of the absorption of TCDD from
vegetable oils, ENSR has averaged the results from the following four studies:

• Rose et al. (1976); rat; 1 ng/kg single dose; acetone/com oil (1:25); 84%.
• Rose et al. (1976); rat; 0.1 or 1.0 ng/kg/da; acetone/corn oil (1:25); 5 days/week x 7

weeks; 86%.
• Piper et al (1973); rat; 50 ng/kg single dose; acetone/corn oil (1:9); 70%.
• Olson et al. (1980); hamster; 650 ̂ g/kg; olive oil; 74%.
• Poiger and Schlatter (1986); human; 1 ng/kg; single dose; com oil; >87%.

The average of these values is 80%. The AAF (oral-soil) is defined as follows:

AAF (oral-soil) = abs. soil = abs. soil x abs. oil + abs. diet
abs. diet abs. oil

= (0.20) x (0.8) + (0.55) =0.29

This indirectly derived AAF (oral-soil) based on McConnell etal. (1984) is in close agreement with
the value of 0.22 directly demonstrated by Van den Berg et al. (1983).

In a similar experiment, Poiger and Schlatter (1980) studied the effects of soil adsorption on the
bioavailability of TCDD in Sprague-Dawley rats. After oral administration of 15 ng radiolabelled
TCDD using 50% ethanol as a vehicle, 37% of the dose was detected in the liver 24 hours later.
When the constituent (21-22 ng) was administered as an aqueous suspension of soil particles (37%
w/w) that had been in contact with the TCDD for 8 days, the fraction of the administered dose that
was found in the liver 24 horus later was 16%. From these data, the ratio of TCDD absorption from
soil compared to an aqueous ethanol vehicle is 0.43.

There are no estimates available for absorption of TCDD from 50% ethanol vehicles. To derive an
estimate of the AAF (oral-soil) from the Poiger and Schlatter data, ENSR assumes that the
absorption of TCDD from 50% ethanol is the same as the average absorption reported from corn oil,
olive oil, 1:25 acetone/corn oil, and 1:9 acetone/corn oil. The AAF (oral-soil) is derived as above:
(0.43) x (0.8)/(0.55) = 0.63.

Similar studies have also been performed in rabbits by Bonaccorsi et al. (1984). Levels of TCDD in
the liver 7 days after an oral dose of TCDD either in alcohol or in soil from Seveso, Italy were
compared. The ratio of TCDD absorption from soil relative to alcohol vehicle was 0.32 in this study.
As above, ENSR assumes that the absorption of TCDD from alcohol vehicle is 80%. Thus, the AAF
(oral-soil) is (0.32) x (0.80/(0.55) = 0.47,
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The mean of the four estimates of the AAF (oral-soil) is 0.40. This value is more health-protective
than the bioavailability factor of 30% used in the Center for Disease Control's risk assessment of
TCDD in soil (Kimbrough et al. 1985). Thus, the AAF (oral-soil) and (oral-sediment) is 0.40.

AAF (Dermal-Water)
The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a constituent-specific permeability constant that estimates the rate at which
the constituent passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are based
on administered doses. An adjustment is necessary to account for the absorption in the dose-
response study. In order to use consistent dose-response criteria across all exposure pathways, the
AAF is used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-
response criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response
study). For dioxin, the AAF (dermal-water) is (100%)/(55%) = 1.8.

AAF (Oral-Water)
ENSR assumes that the absorption of TCDD equivalents in humans from ingestion of water is the
same as the dietary absorption that occurred in rats in the Kociba (1978) study. Thus, the AAF (oral-
water) is 1.0.

AAF (inhalation)
The EPA has developed a unit risk for inhaled dioxin from the oral CSF. In so doing, EPA assumed
that 100% of the particles estimated to be retained in the lung are absorbed. ENSR defines here a
AAF (inhalation) for dioxin contaminated fly ash based on the work of Nessel et al. (1990).
Transpulmonary absorption of 2,3,7,8-tetrachloro-dibenzo-p-dioxin (TCDD) from ground fly-ash (<3
um) and gallium oxide (0.7 ± 0.5 urn) was assessed following intratracheal instillation of
contaminated particles. Contact time of TCDD with the carrier ranged from 1 hour to 4 weeks.
Female Sprague-Dawley rats (200-250 g) were intratracheally administered 5.25 jig TCDD/kg on
15 mg particles in 0.3 ml saline and sacrificed 4 days later. Absorption was characterized by ary!
hydrocarbon hydroxylase (AHH) induction in hepatic and pulmonary microsomes.

TCDD-contaminated gallium oxide caused a consistent 13- to 15-fold induction regardless of the
duration of contact. TCDD-contaminated fly ash caused only a 4-fold induction when the duration of
contact was 1 hour to 1 week. After a 4-week contact, the induction was only 2-fold. These data
can be used to derive a AAF (inhalation) for TCDD on fly ash. Thus, the ratio of fly ash to gallium
oxide is 4/13 = 0.3. ENSR assumes that the absorption of TCDD from gallium oxide is 100%.
Systemic absorption of TCDD from inhaled fly ash is then estimated to be 30%. Because the
absorption from the Kociba study was 55%, the AAF (inhalation) is 30%/55% = 0.55. If absorption of
TCDD from gallium oxide particles was less than complete, then the AAF for TCDD-contaminated fly
ash would be less than 0.55. Thus, ENSR's AAF is health-protective.

Summary of AAFs for TCDD

Oral-Water 1.0
Oral-Diet 1.0
Oral-Soil 0.40
Dermal-Soil 0.04
Dermal-Water 1.8
Inhalation 0.55
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ANTIMONY

The USEPA oral RfD of 4E-04 mg/kg-day provided on IRIS (USEPA, 2003) is based on a drinking
water study in rats using potassium antimony tartrate. Antimony is poorly absorbed across the
gastrointestinal tract with one report of 15 percent absorption of ingested potassium antimony tartrate
by rats (USEPA, 1990). It is assumed that the absorption of antimony in the diet and soil is the same
as that in drinking water. Thus, the AAF (oral-diet), the AAF (oral-soil), and the AAF (oral-water) are all
1.

Dermal absorption of antimony is also reported to be poor, although specific estimates were not
located (USEPA, 1990). A recommended default value for inorganics of 0.1 percent for the dermal
absorption from soil (USEPA, 2000) has been used. Assuming that the gastrointestinal absorption of
antimony from the drinking water study was 15 percent results in an AAF (dermal-soil) of 0.1%/15% =
0.007.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantifying risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. !n order to use consistent dose-response criteria aero?? all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, rather than adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
antimony, the AAF (dermal-water) is (100%)/(15%) = 6.7.

Summary of AAFs for Antimony
Oral-Water 1.0
Oral-Diet 1.0
Oral-Soil 1.0
Dermal-Soil 0.007
Dermal-Water 6.7
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ARSENIC

These AAFs are appropriate for use with the following dose-response values for arsenic:

• The oral reference dose (RfD) for arsenic, which is 3E-04 mg/kg-day (USEPA, 2003)

• The oral cancer slope factor (CSF) for arsenic, which is 1.5E+00 (mg/kg-day)"1 (USEPA,
2003).

• The inhalation CSF for arsenic, which is 1.5E+01 (mg/kg-day)"1 (USEPA, 2003).

Absorption in the Dose-Response Study

Both oral toxicity values for arsenic are based on epidemiological studies that characterized health
effects in a large population of Taiwanese who consumed drinking water containing arsenic. The
exact form of the ingested arsenic is unknown. For the purposes of the development of the AAFs, it
has been assumed that the arsenic was a soluble inorganic arsenic salt (such as arsenic trioxide,
As2O3, a smelting by-product). Several studies investigating the absorption of arsenic have been
performed in humans and various animal species. Human studies are sufficiently extensive to
strongly suggest that close to 100% of soluble inorganic arsenic in water is absorbed from the
gastrointestinal tract. These human studies are reviewed in detail here.

One direct indication of absorption of an orally administered dose of a chemical is its urinary
excretion. Several studies show that urinary excretion can account for the majority of an orally
administered dose of arsenic. Buchet et al. (1981a) administered aqueous sodium arsenite
(NaAsO2) as a single dose to three human volunteers. An average of 45% of the dose was
excreted in the urine in four days. In a second study (Buchet et al., 1981b), four individuals given
125, 250, 500, or 1000 ng As/day orally for five days excreted 54, 73, 74, and 64% of the dose in
urine, respectively, over 14 days. The average urinary excretion of arsenic for the four subjects was
66% of the administered dose. Crecelius (1977) reports that approximately 50% and 80% of orally
administered aqueous arsenic was excreted in urine within 61 hours by a single individual in two
experiments. The results of these studies represent the minimum amount of arsenic absorbed since
the balance of the dose was not accounted for.

Data for human fecal excretion of arsenic do exist. Pomroy et al. (1980) gave 6 male subjects
radiolabelled arsenic acid ([74As]H3AsO,4) in gelatin capsules followed by a glass of water. The
presence of arsenic in the body, urine, and feces was measured using a whole body radiation
counter. The authors report that for the six subjects the average total excretion over 7 days was
6.1+2.8% in feces. It is not possible to determine how much of this arsenic was first absorbed and
then excreted. The total recovery of arsenic (urine plus feces) was 68.4+4.0% of the single oral
dose. The remaining arsenic was reported to be present in the body tissues; virtually the entire dose
could be accounted for. This suggests a minimum absorption of 94% (100% - 6%) of orally ingested
arsenic.

A study by Bettley and O'Shea (1975) also reports excretion of arsenic in both urine and feces.
Three subjects were exposed to 8.52 mg As (as 1.25 ml of Liq. Arsenicalis B.P.) in three portions 8
hours apart on one day. They found that at most 3.5% of the dose was excreted in feces over ten
days. This suggests a minimum absorption of 96%. Urinary excretion averaged 52±4% of the
exposure dose over 10 days (n=3). The remaining half of the dose was unaccounted for, although
small amounts of arsenic were found in blood and hair.

In the Coulson study (Coulson et al., 1935), results from two humans each ingesting two forms of
arsenic are reported. Less than 5% of an oral dose was excreted in feces whether the arsenic was
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taken as arsenic trioxide (AsaOa) or as natural arsenic present in shrimp. The remainder of the dose,
more than 95%, was recovered in urine in three experiments where total recoveries ranged from 74
to 115%. Based on the fecal excretion data from this study, it can be estimated that at least 95% of
the ingested arsenic was absorbed. The fecal excretion data are consistent with those of Pomroy et
al. (1980) and Bettley and O'Shea (1975).

Fecal excretion data from oral studies provide a minimum estimate of absorption, because it cannot
be determined how much of the dose was first absorbed and then excreted into the feces. However,
a study in humans injected intravenously with arsenic suggests that absorbed arsenic may be
excreted, presumably from bile, into the feces. Mealy et al. (1959) administered radiolabelled
arsenic by intravenous injection. Between 57% and 90% of the injected dose was recovered in urine
in 10 days. Fecal excretion accounted for 1 .3% of the dose after seventeen days in one individual.
A second subject excreted 0.2% of the intravenous dose into the feces in one week. Both results
indicate some excretion of arsenic into the feces. Virtually all of the remaining dose was recovered
in the urine. Biliary excretion of arsenic has been demonstrated in rats, rabbits, and dogs (Klaassen,
1974; Gregus and Klaassen, 1986). This indicates that a portion of the arsenic found in feces in
studies using oral dosing may have been first absorbed and then excreted.

The urinary excretion data from the oral studies discussed above provide minimum estimates of
arsenic absorption ranging from 45% to 95%. The fecal excretion data suggest that, at a minimum,
95-96% of an orally administered dose of arsenic is absorbed. The study of intravenously
administered arsenic suggest that biliary excretion can occur. Therefore, it can conservatively be
concluded from the above studies that virtually 100% of an orally administered dose of soluble
inorganic arsenic can be absorbed in humans.

Oral-Water AAF
The oral-water AAF for arsenic is defined as: (absorption of arsenic in humans from ingested water) /
(absorption of arsenic in humans in the epidemiological study from ingested water). Since the route,
matrix, and species are the same for the potential exposure in a risk assessment and the exposure in
the dose-response study, the AAF is by definition 1.0. Moreover, the above results suggest that
virtually all soluble inorganic arsenic administered orally in water can be absorbed from the
gastrointestinal tract. Thus, it is assumed here that 100% of the arsenic was absorbed in the dose-
response studies, in which humans ingested arsenic as a component in drinking water, and in the
exposure route of concern - human ingestion of drinking water. Therefore, the AAF can also be
defined as (100%)/(100%) = 1 .

Oral-Diet AAF
The AAF (oral-diet) for this chemical is defined as: (absorption in humans from ingested
diet)/( absorption in humans from arsenic in water). Gastrointestinal absorption of arsenic from diet is
assumed to be 100% in the absence of other information. Therefore, the AAF (oral-diet) is

Oral-Soil AAF
The oral-soil AAF for arsenic is defined as: (absorption of arsenic in humans from ingested soil) /
(absorption of arsenic in humans in the epidemiological study from ingested water).

An oral-soil AAF of 0.3 is recommended for arsenic in soil and dust in cases where site-specific
information is not available. The 0.3 value is based on the high end of relative bioavailability
estimates for arsenic ingested in soil and dust by Cynomolgus monkeys (Freeman et al., 1995).

The study was conducted to determine arsenic absorption from soil and house dust impacted by
smelter activities near Anaconda, Montana. The Cynomolgus monkeys each received sequential
treatments of iv sodium arsenate and three oral treatments: soil arsenic in capsules, house dust
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arsenic in capsules, and sodium arsenate solution administered by gavage. Absolute bioavailability
values for arsenic administered in soil, dust, and solution were calculated based on (1) total urinary
arsenic excretion and (2) blood arsenic levels, each normalized based on intravenous data. The
bioavailability of arsenic in soil and dust relative to soluble arsenic in solution ranged from 10% to
30%, depending or whether urinary or blood values were used. Results from this study were used
by USEPA to derive the oral-soil AAF of 0.183 and oral-dust AAF of 0.258 used in the risk
assessment at the Anaconda Superfund site (Walker and Griffin, 1998).

Other Relevant Studies

Other studies of various forms of arsenic support the conclusion that arsenic in soil is poorly
absorbed. At the Murray Smelter Superfund site in Utah, a site-specific relative bioavailability
adjustment value for arsenic in soil of 0.26 was derived based on an immature swine study
comparing absorption of arsenic in soil from the site to absorption of soluble sodium arsenate (Weis
et al., 1996; USEPA.1997). In a similar swine study performed at the Ruston/North Tacoma
Superfund site in Washington, the site-specific relative bioavailability adjustment value for arsenic in
slag dust was 0.42 (USEPA, 1996). Groen et al. (1994) fed ore-containing soil or administered
soluble arsenic iv, sequentially to beagle dogs. When compared to iv administration, bioavailability of
arsenic from ore-containing soil was approximately 8%. In rabbits, the absorption of arsenic
(primarily as Cu3AsS4) in soil from a site in Anaconda, Montana was only 24%, while the absorption
of a soluble form arsenic from water was 50% (Freeman et al., 1993). Rats fed soil containing mine
waste absorbed only one tenth times as much arsfinjn as rats dosed with soluble arsenic (Yaner et
al., 1993). Arsenic selenide, a highly insoluble form, was administered to humans as a fine powder
and no increase in urinary arsenic was observed (Mappes, 1977). Thus, absorption in this study
was probably low or negligible.

Derivation of the AAF (Oral-Soil) for Arsenic

An oral-soil AAF of 0.3 is recommended for arsenic in soil and dust in cases where site-specific
information is not available. The 0.3 value is based on the high end of relative bioavailability
estimates for arsenic ingested in soil and dust by Cynomolgus monkeys (Freeman et al., 1995).
This study was selected to derive the oral-soil AAF for arsenic because, of the animals models
studied thus far, the monkey is more physiologically and anatomically similar to humans than are
rats, rabbits, swine, or dogs.

Dermal-Soil AAF
A recommended default value for inorganics of 0.1 percent for the dermal absorption of arsenic from
soil (USEPA Region 4, 2000) has been used. Assuming that the gastrointestinal absorption of
arsenic from drinking water is 100%, results in an AAF (dermal-soil) of 0.1%/100% = 0.001.

Dermal-Water AAF
The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading, swimming, or bathing. The methodology for quantitating risks posed by
this exposure pathway uses a chemical-specific permeability constant that estimates the rate at
which the chemical passes into and through the skin from an aqueous solution. By definition, the
dose estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are
based on administered doses. An adjustment is necessary to account for the absorption in the
dose-response study. In order to use consistent dose-response criteria across all exposure
pathways, the AAF is used to make an adjustment to the absorbed dermal dose, instead of adjusting
the dose-response criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-
response study). Thus, the AAF (dermal-water) is (100%)/(100%) = 1 for both potential carcinogenic
and noncarcinogenic effects.
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Inhalation AAF
The inhalation unit risk for assessing carcinogenic effects of arsenic is 4.3E-03 (ng/m3)"1. This
corresponds to an inhalation CSF of 15 (mg/kg-day)"1, assuming a 70 kg adult breathes 20 m3 air per
day. The unit risk is based on human epidemiological studies, and it is assumed for the purposes of
this report that inhalation absorption of arsenic in humans in the exposure scenarios is the same as
that of humans in the dose-response study. It is assumed by USEPA that absorption of arsenic
adsorbed to respirable particles that are retained in the lung is 30%. Therefore, the AAF (inhalation)
is (30%)/(30%) = 1.0 for carcinogenic effects.

Summary of Derived AAFs for Arsenic

Oral-Water 1
Oral-Diet 1
Oral-Soil 0.3
Dermal-Soil 0.001
Dermal-Water 1
Inhalation 1 (for carcinogenic effects)
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BARIUM

The USEPA oral RfD for barium (7E-02 mg/kg-day) is based on a drinking water study in humans in
which healthy male volunteers consumed barium chloride. The gastrointestinal absorption in humans
of other forms of barium from surface water or groundwater is assumed to be the same. Thus, the
AAF (oral-water) is 1. The absorption of barium in humans from dietary constituents is reported to be
greater than 91% (Lisk et al., 1988). It is assumed that the absorption from drinking water is 100%.
Thus, the AAF (oral-diet) is 1. It is further assumed that the gastrointestinal absorption from soil is the
same as from the diet (91-100%). Thus, the AAF (oral-soil) is assumed to be 1.

A recommended default value for inorganics of 0.1% was assumed for dermal absorption from soil in
the absence of data on the dermal absorption of barium (USEPA, 2000). Thus, the AAF (dermal-soil)
is 0.001.

The inhalation dose-response value for barium (1.43E-04 mg/kg-day) is based on the USEPA RfC,
which is derived from an inhalation study in rats. It is assumed that absorption in humans from
respirable particles retained in the lung is the same as absorption of BaCO3 dust particles in rats.
Thus, the AAF (inhalation) is 1.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
pYnnsnre pathway uses a chemical-specific nprmAahility constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
barium the AAF (dermal-water) is (100%)/(100%) = 1.

Summary of AAFs for Barium

Oral-Water 1.0
Oral-Diet 1.0
Oral-Soil 1.0
Dermal-Soil 0.001
Dermal-Water 1.0
Inhalation 1.0

REFERENCES
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BERYLLIUM

The USEPA oral RfD of 2E-03 mg/kg-day is based on a dietary study in dogs. Beryllium is very poorly
absorbed across the gastrointestinal tract with several investigators reporting less than 1 % absorption
of ingested beryllium (ATSDR, 1987). It is assumed that the absorption of beryllium in the diet, soil and
sediment is the same as that in drinking water. Thus, the AAF (oral-diet), the AAF (oral-soil), the AAF
(oral-sediment), and the AAF (oral-water) are all 1.

Dermal absorption of beryllium is also reported to be poor, although specific estimates were not
located (ATSDR, 1987). A recommended default value for inorganics of 0.1% for the dermal
absorption from soil has been used (USEPA, 2000). Assuming that the gastrointestinal absorption of
beryllium from the drinking water study was 1%, results in an AAF (dermal-soil/sediment) of
(0.1 %)/(!%) = 0.1.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantifying risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which
the chemical passes into and through the skin from an aqueous solution. By definition, the dose
estimated by this procedure is an absorbed dose. Most dose-response criteria, however, are
based on administered doses. An adjustment is necessary to account for the absorption in the
dose-response study. In order to use consistent dose-response criteria across all exposure
patnways, tne AAF is used to make adjustment to the absorbed dermai dose, rather man
adjusting the dose-response criteria. Here, the AAF is defined as (100%)/(estimated absorption in
the dose-response study). For beryllium, the AAF (dermal-water) is (100%)/(1%) = 100.

Both the inhalation CSF of 8.4 (mg/kg-day)"1 and the inhalation of RfD of 5.71 E-06 mg/kg-day were
derived from epidemiological data based on occupationally exposed workers. It is assumed that the
absorption of inhaled beryllium in the environment is the same as in the dose-response study. Thus,
the AAF (inhalation) is 1.

Summary of AAFs for Beryllium

Oral-Water 1.0
Oral-Diet 1.0
Oral-Soil 1.0
Dermal-Soil 0.1
Dermal-Water 100
Inhalation 1.0

REFERENCES
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CADMIUM

These AAFs are appropriate for use with the following dose-response values for cadmium:

• The oral Reference Dose (RfD) for exposures to cadmium in food, which is 1 .OE-3 mg/kg-day
(USEPA, 2003)

• The oral Reference Dose (RfD) for exposures to cadmium in water, which is of 5E-04 mg/kg-day
(USEPA, 2003)

• The inhalation cancer slope factor (CSF) for cadmium, which is 6.3 (mg/kg-day)"1 (USEPA,
2003)

Absorption in the Dose-Response Study

The noncarcinogenic dose-response values for cadmium are based on a one-compartment
toxicokinetic model that evaluated a large quantity of both human and animal toxicity data (Friberg et
al., 1974; USEPA, 1985). The RfDs are based on the highest level of cadmium in the human renal
cortex (i.e. the critical level) not associated with significant proteinuria (i.e. the critical effect). This
critical level has been estimated to be 200 jig/gm wet weight human renal cortex. The toxicokinetic
model assumes that 0.01% of the cadmium body burden is eliminated per day (USEPA, 1985). In
deriving the RfDs foi cadmium, USEPA assumed that absorption was diffeieni foi cadmium ingested
in food and water (the model itself does not provide estimates for absorption of cadmium ingested in
water). Using a 5% absorption factor for drinking water exposure and a 2.5% absorption factor for
dietary exposure, USEPA estimated that a daily intake of 0.005 and 0.01 mg/kg-day, respectively
would be required to produce a concentration of 200 ug/gm wet weight in the renal cortex during a
lifetime of exposure (USEPA, 2003). These values were divided by 10 to obtain the RfDs of 1E-03
(diet) and 5E-04 mg/kg-day (water). Because these absorption values were used by USEPA to
derive the dose-response values for cadmium, they will also be used to determine the AAF values
for cadmium.

It should be noted that USEPA (1993) performed a case study on cadmium to determine if there was
adequate evidence to support the different media-specific (i.e., food and water) RfDs. In the study,
information was used from 35 published studies where rats ingested cadmium in either rat chow or
drinking water ad libitum for chronic durations and cadmium levels in the liver and/or kidney were
subsequently measured. Based on the analysis, the bioavailability of cadmium ingested in food was
not measurably different from that ingested in water in non-fasted rats (fed ad libitum). Instead, in
this non-fasting scenario, total diet rather than the actual medium of exposure, appeared to be more
of a determining factor for the uptake of cadmium from the Gl tract. Based on these results, USEPA
(1993) recommended that distinct RfDs for cadmium ingested in food and drinking water not be
based on the assumption that the bioavailability of cadmium in drinking water is greater than that of
cadmium in food (also published as Ruoff et al., 1994).

AAF (Oral-Water)
The AAF (oral-water) is defined for cadmium as: (absorption in humans from ingested water) /
(absorption from water in the toxicokinetic model). Absorption of approximately 5% was assumed in
the toxicokinetic model for cadmium administered orally in water. Therefore, since the toxicokinetic
model is for the same route and matrix relevant to the human exposure of concern, the AAF is
simply 1, or (5%)/(5%). This AAF is intended to be used with the RfD for water. As discussed
above, USEPA (1993) concluded that, (1) in non-fasting scenarios, the absorption of cadmium
ingested in water is likely the same as the absorption of cadmium ingested in the diet and (2) that
distinct RfDs for cadmium ingested in food and drinking water should not be based on the
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assumption that the bioavailability of cadmium in drinking water is greater than that of cadmium in
food (also published as Ruoff et al., 1994).

Therefore, using the RfD for cadmium ingested in water, with oral-water AAF of 1, may overestimate
the toxicity of cadmium ingested in water.

AAF (Oral-Diet)
The AAF (oral-diet) is defined as: (absorption in humans from ingested diet)/(absorption from diet in
the toxicokinetic model). Absorption of approximately 2.5% was assumed in the toxicokinetic model
for absorption of cadmium from diet. Thus, since the toxicokinetic model is for the route and matrix
relevant to human exposure, the AAF is simply 1. This AAF is intended to be used with the RfD for
diet.

AAF (Oral-Soil)
The AAF (oral-soil) is defined for cadmium as: (absorption in humans from ingested soil) /
(absorption from diet in the toxicokinetic model). The AAF (oral-soil) of 1 is derived below. This AAF
is intended to be used with the RfD for diet.

Griffin et al. (1991) have studied the absorption of radiolabelled 109CdCl2 present in an aqueous
slurry with sand or clay soils. Crl:CD BR rats (4/sex/dose) were administered cadmium by IV (0.5
mg/kg), oral gavage of an aqueous solution (8 or 40 mg/kg), or oral gavage of an aqueous sandy-
loam nr clay-loam slurry (8 Of 40 mg/kg) The cadmium containing soils were prepared by mixing a
soil sample with an aqueous solution of 109CdCI2, allowing the soil to dry, and then resuspending the
soil in an aqueous slurry. Blood was collected at intervals up to 48 hours post-dosing and analyzed
for 109Cd by liquid scintillation counting. Absorption of cadmium was measured based on the area
under the blood concentration vs. time curve (AUC), using either the IV group or the aqueous oral
gavage group AUC as the comparative standard. The results of the Griffin et al. (1991) study are
presented in Table 1.

Two points must be considered before evaluating the data in this experiment. First, the
concentration of cadmium in soil that would support an 8 mg/kg-day dose in a 15 kg child assumed
to ingest 200 mg of soil per day would be 600,000 ppm. The concentration of cadmium in soil that
would support this dose in a child assumed to exhibit pica behavior, i.e., ingest 10 g soil/day, would
be 12,000 ppm. Likewise, a 40 mg/kg dose is equivalent to exposure by a pica child to soils that are
60,000 ppm cadmium. These high dose levels may have been required in the experiment based on
detection limit constraints. However, soil concentrations of cadmium at Superfund sites are unlikely
to be as high any either of these values. Therefore, only the results of the lower test groups will be
considered in the development of the AAF.

Second, the method of preparation of cadmium-containing soils is unlikely to mimic the physical
state of cadmium in weathered soils, where it would be expected to be present in complex
mineralogical forms. However, since this is the only study available that evaluates cadmium
absorption from soils, it must be considered.

From the data presented in Table 1, it is evident that absorption from both the sand- and clay-based
soils was less than absorption of the same dose of cadmium when administered by oral gavage. The
average relative absorption of cadmium from the soils (compared to the oral aqueous gavage data) is
41.5%. Thus, oral absorption of cadmium from soils is roughly half of that from an aqueous solution.
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Table 1. Data from Griffin et al. (1991) for Cadmium

TEST
GROUP
1

2
3
4
5
6
7

ROUTE OF
EXPOSURE
IV
Oral/Water
Oral/Water
Oral/Sand
Oral/Sand
Oral/Clay
Oral/Clay

DOSE
(mg/kg)
0.5
8
40
8
40
8
40

ABSOLUTE
ABSORPTION*
100
0.95
1.85
0.6
1.6
0.2
0.2

RELATIVE
ABSORPTION**
-

100
100
61.9
84.5
21.1
13.0

* Absolute absorption is relative to IV dose group data.
** Relative absorption is relative to aqueous oral gavage dose group data at the same dose.

A more recent study also indicates that oral absorption of cadmium from soils is roughly half of that
from an aqueous solution in rats (Schilderman et ah, 1997). Based on blood cadmium levels,
bioavailability in rats ingesting cadrnium chloride in soil was 43% of that in rats ingesting cadmium
chloride in saline solution. The authors concluded that the soil matrix significantly reduced the

i uf CetuiTiiUfTi iFOiTi tne yaStrGintcSiiTia! IrSGi.

One must now attempt to use these data for human exposure assessment. The estimate of human
oral absorption of cadmium comes from a toxicokinetic model that was based on many human and
animal studies. In that model, the absorption of cadmium from food (2.5%) is estimated to be half of
that from drinking water (5%) in humans. Although the absolute absorption values are not directly
comparable between rats and humans, a comparison of absorption from soil and water can be made
between the two species. Cadmium absorption from soil in rats is approximately half of that from
water, as shown above. Assuming that the comparison of cadmium absorption from soil and water
in rats can be extrapolated to humans, then it can be concluded that absorption in humans of
cadmium from soil should be half that from water. In this case, human absorption of cadmium from
water is 5%. Therefore, oral absorption of cadmium from soil would be 2.5%, which is equivalent to
human absorption of cadmium from food. The AAF (oral-soil) is defined for cadmium as:
(absorption in humans from ingested soil) / (absorption from diet in the toxicokinetic model).
Therefore, the AAF for oral exposure to cadmium containing soils, to be used with the RfD for
cadmium ingested in food, is:

AAF = (2.5%) / (2.5%) = 1 .

A typical default assumption in the absence of data would be simply to assume that absorption from
soil was the same as from diet. Therefore, using either approach gives similar results; thus the AAF
(oral-soil) is 1 .

The Griffin et al. (1991) study does suggest that site-specific information derived from the actual
soils present could result in an AAF that is either lower or higher than that derived here. Such
information could be obtained either from appropriate absorption studies in animals or from in vitro
extraction experiments under conditions mimicking the stomach, i.e., pH 2.

AAF (Dermal-Soil)
The AAF (dermal-soil) is defined for this chemical as: (absorption in humans from dermal contact
with soil) / (absorption from food in the toxicokinetic model). The AAF (dermal-soil) of 0.04 is derived
below. This value is to be used with the RfD for diet.
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A recommended default value for inorganics of 0.1 percent for the dermal absorption of cadmium
from soil (USEPA, 2000) has been used. Assuming that the gastrointestinal absorption of cadmium
from food is 2.5%, results in an AAF (dermal-soil) of 0.1%/2.5% = 0.04.

AAF (Dermal-Water)
The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming or potable water when bathing. The methodology for
quantitating risks posed by these exposure pathways uses a chemical-specific permeability constant
that estimates the rate at which the chemical passes into and through the skin from an aqueous
solution. By definition, the dose estimated by this procedure is an absorbed dose. The dose-
response value for cadmium, however, is based on administered dose. Thus, the AAF (dermal-
water) is defined as: (100%) / (absorption from diet in the toxicokinetic model).

To derive the AAF (dermal-water), the absorption from food of 2.5% assumed in the toxicokinetic
model is used. Accordingly, the AAF (dermal-water) is 100% / 2.5% = 40. This value is for use with
the RfD for diet.

AAF (Inhalation)
The AAF (inhalation) is defined for potential carcinogenic effects as: (absorption in humans from
inhaled materials)/(absorption in workers from inhaled materials). The inhalation AAF (carcinogenic)
of 1 0 is derived below

The inhalation unit risk for cadmium (1.8 x 10'3 (ug/m3)"1) is derived from a human occupational
inhalation study. This corresponds to an inhalation CSF of 6.3 (mg/kg/day)"1. It is assumed that
absorption in humans from respirable soil particles retained in the lung is the same as absorption of
cadmium by workers in the dose-response study. Thus, the AAF (inhalation) for carcinogenic effects
is 1.

Summary of AAFs Derived for Cadmium
Oral-Water 1 (use with RfD-water: 0.0005 mg/kg-day)
Oral-Diet 1 (use with RfD-food: 0.001 mg/kg-day)
Oral-Soil 1 (use with RfD-food: 0.001 mg/kg-day)
Dermal-Soil 0.04 (use with RfD-food)
Dermal-Water 40 (use with RfD-food)
Inhalation 1 (carcinogenic - use with inhalation CSF: 6.3 (mg/kg-day)"1)
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CHROMIUM VI

The oral-dose response value for chromium VI (0.005 mg/kg-day) is a chronic RfD based on a drinking
water study in rats. The RfD is based on administered dose units. In order to derive AAFs for
chromium, it is important to understand the degree to which it is excreted in the feces. Therefore, this
topic is addressed first, followed by the estimation of absorption in the chromium VI dose-response
study, and finally the derivation of the AAFs.

Fecal Excretion of Chromium

As discussed in the introduction, most absorption studies rely on quantitation of a compound in urine
and/or feces for absorption determinations. For orally administered compounds, presence of the
compound in the feces could merely indicate transit of the compound through the Gl tract, or could
indicate absorption of the compound with subsequent excretion into the feces. The best method for
the determination of fecal excretion is quantitation of the compound in urine and feces after
administration of an IV or IP dose. From the data, the ratio of the compound present in the feces to the
compound present in the urine can be determined. This ratio can then be used with urinary excretion
data from oral absorption studies to estimate the amount of fecal excretion. The sum of urinary and
fecal excretion is a estimate of absorption.

Several studies demonstrate that feca! excretion of absorbed chromium is a. significant pathway of
elimination for chromium VI. As the results of these studies are integral to the determination of
chromium absorption, these studies are reviewed below. A summary of the results are presented in
Table 5-1.

1. Sayato et al. (1980) administered radioactive sodium chromate by intravenous injection to
male Wistar rats. At both 4 and 25 days post-injection, fecal excretion was 50% of urinary
excretion.

2. Visek et al. (1953) administered intravenous injections of radioactive sodium chromate to rats
of the Rockland and Carworth strains and measured the metal in urine and feces. At four
days, fecal excretion was 49% of urinary excretion.

3. Cikrt and Bencko (1979) administered radioactive sodium chromate to female Wistar rats after
a 24 hour fast by intravenous injection. After 24 hours, fecal chromium was 52% of urinary
chromium.

4. Manzo et al. (1983) dosed five male COBS albino rats with radiolabelled chromic chloride by
intravenous injection. At 24 hours, fecal excretion was 99% of urinary excretion.
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TABLE - Excretion Patterns of IV Administered Chromium VI

Study

Sayto
(1980)
Visek
(1953)
Cikrt & Benko
(1979)
Manzo
(1983)
Bryson,
Goodson
(1983)

Route

IV

IV

IV

IV

IP

Species

rat

rat

rat

rat

mouse

Dose
(mg Cr/kg)

0.02

0.05 to
0.3
0.05

0.11

2.2

Time
(days)

4
25
4

1

1

7

%Dose
in

Urine
45%
50%
35%

20.8%

3.27%

45%

% Dose in
Feces

22%
25%
17%

7.3% + 3.5%
(in bile)
3.24%

25%

%F/U

50%

49%

52%

99%

56%

5. Bryson and Goodall (1983) administered chromic chloride to CxO mice by IP injection. Urine
and feces were analyzed by a diphenylcarbazone spectrophotometric method. At four days,
45% of the dose was recovered in the urine, and 25% of ihe dose was in irie feces. Thus,
fecal excretion was 56% of urinary excretion.

The measured values of fecal excretion as a percentage of urinary excretion from these studies vary
from 49% to 99%. Not all of these studies are appropriate for the derivation of an average value.
Several issues must be considered. First, it is not necessary to include the mouse data from the
Bryson and Goodall (1983) study here, because the study upon which the RfD for chromium III is
based was performed in rats, and the remaining studies do use rats as the experimental animal.

Second, the duration of the experiments must be considered. One study presents the time course of
elimination of chromium VI in both urine and feces (Sayato et al., 1980). The results of this study
shows that after a single dose, both urinary and fecal excretion begin to plateau after 4 days.
Therefore, only studies that have a duration of at least 96 hours should be included in this fecal
elimination analysis. This means that the results of Cikrt and Bencko (1979) and Manzo et al. (1983)
will be excluded from analysis as these studies lasted only 24 hours.

This evaluation leaves the first two studies mentioned above and as listed in Table 5-1. Thus, the
results of Sayato (1980) and Visek (1953) on the ratio of fecal to urinary excretion, 50% and 49%,
respectively, can be used to calculate a mean value of 49.5%. This value for estimating fecal excretion
is appropriate to use with cumulative urinary excretion data from 4 days post dosing onward because it
was shown by Sayato (1980) that urinary excretion generally begins to plateau at 4 days.

From the time courses of elimination (Sayato et al., 1980), the relationship between urinary excretion
at 24 hours and at 96 hours can also be determined. Urinary excretion at 24 hr as a percent of urinary
excretion at 96 hours is 68%. This value will be used to evaluate oral absorption data that only report
results up to 24 hours post-dosing. Use of this value assumes that nearly all the administered dose
will be excreted at 96 hours.

Therefore, in the absence of fecal excretion data for a study of oral absorption of chromium VI, it will be
assumed that some of the chromium present in the feces is metal that was absorbed from the
gastrointestinal tract and has been eliminated into the gastrointestinal tract either by biliary excretion,
or some other mechanism. The fecal elimination will be estimated by assuming that an amount
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equivalent to 49.5% of the amount eliminated in the urine is also eliminated in the feces. In addition, it
will be assumed that urinary elimination at 24 hours post-dosing represents 68% of the total urinary
output of chromium VI. This approach assumes that the degree of urinary or fecal elimination is
independent of the route of administration, and moreover, that fecal elimination occurs in humans as is
does in rats.

Estimation of Absorption in the Dose-Response Study

Donaldson and Barreras (1966) administered radioactive sodium chromate in water to six fasting
female albino rats. Urine and feces were collected for seven days. On average, 98.5% of the
chromium was recovered. On average, 0.8% was found in the urine and 97.7% was found in the
feces. Individual subject data were not presented. The absorbed amount excreted in the feces is
estimated as (0.495) x (0.008) x 100 = 0.4%. The total amount absorbed is thus estimated as (0.8%) +
(0.4%) = 1.3%.

MacKenzie et al. (1959) gave radioactive sodium chromate solutions to nonfasting Sprague-Dawley
rats. Urine, feces, and tissues were collected for 1, 7, or 14 days for different experimental groups.
Data from the one day group were excluded, because of the slow clearance of chromium from tissues.
Over 20% of the dose was still in the tissues. Data from the other two groups was used below. On
average, 97.8% of the dose was recovered in the 7 day group, and 99.3% was recovered in the 14 day
group.

Urinary Fecal Fecal Absorbed Urinary -t- Fecal Absorbed

2.3% 95.3% 1.1% 3.4%
2.8% 94.7% 1.4% 4.2%

Sayato et al. (1980) gave radioactive sodium chromate to four male Wistar rats and collected urine and
feces for ten days. On average, 99.6% of the chromium was recovered. Of the dose, 0.6% was found
in the urine, and 99% was found in the feces. The absorbed amount in the feces is estimated as
(0.495) x (0.006) x 100 = 0.3%. The total amount absorbed is thus estimated as (0.6%) + (0.3%) =
(0.9%).

The average absorption value from the rodent data is calculated from the mean values from
Donaldson and Barreras (1966) and Sayato et al. (1980) and the two values from MacKenzie et al.
(1959) as 2.5%. The values range from 0.9% to 4.2%.

Oral-Water AAF
The oral-water AAF for chromium VI is defined as: (absorption of chromium VI in humans from
ingested water) / (absorption of chromium VI in rats from ingested water). The absorption of chromium
VI in rats was estimated above. The estimation of human absorption of chromium VI in drinking water
follows.

Human Oral Absorption Studies

Donaldson and Barreras (1966) administered radioactive sodium chromate in water to six fasting
human subjects. Urine was collected for 24 hours and feces were collected for 6 days. On average,
91.5% of the chromium was recovered. On average, 2.1% was found in the urine and 89.4% was
found in the feces. Individual subject data were not presented. The absorbed amount excreted in the
feces is estimated as (0.495) x (0.021) x 100 = 1.0%. The total amount absorbed is thus estimated as
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Roche et al. (1957) administered radioactive chromate to four human subjects whose fasting state was
not reported. Urine and feces were collected for five days. Recovery ranged from 60% to 103%. Data
is presented for each subject below. Fecal chromium that was absorbed is estimated as above:
(0.495) x (urinary chromium) x 100.

Urinary Fecal Fecal Absorbed Urinary + Fecal Absorbed

9% 86.2% 4.5%
1.8% 98% 0.9%
7.4% 95.8% 3.7%
1.0% 59.2% 0.5%

In a third study, Ebaugh et al. (1958) orally administered radioactive sodium chromate in grape juice to
two patients. On average, 94.5% of the dose was excreted into the feces. The amount not recovered
in the feces can be presumed to be absorbed and either eliminated in the urine or stored in the tissues.
Thus, an estimate of 5.5% can be made from this study.

Hansky and Connell (1962) gave human subjects sodium chromate in an aqueous solution, and
chromium was analyzed in feces only, for several days. Urinary chromium was not measured. The
average amount of the dose that was eliminated in the feces was 88.5%. Thus, an estimate of 11.5%
can be made from this study.

The estimates of human oral absorption of chromium VI range from 1.5% to 13.5%. The average
absorption of orally administered chromium VI in humans from the above studies is 7.6%.

Derivation of the Oral-Water AAF

To summarize the absorption data:

1. The average absorption value from the rodent data is calculated from the mean values from
Donaldson and Barreras (1966) and Sayato et al. (1980) and the two values from MacKenzie
et al. (1959) as 2.5%. The values range from 0.9% to 4.2%.

2. The estimates of human oral absorption of chromium VI range from 1.5% to 13.5%. The
average absorption of orally administered chromium VI in humans from the above studies is
7.6%.

Although the average values of absorption in rats and humans are different, the range of values for
both species overlap to the extent that it cannot be concluded that they are significantly different.
Therefore, it is concluded that the oral absorption of chromium VI from water in rats and humans is not
significantly different. Thus, the oral-water AAF is 1.0.

AAF (Oral-Diet)
The AAF (oral-diet) for this chemical is defined as: (absorption in humans from ingested diet) /
(absorption in rats from ingested water). According to the U.S. EPA, the gastrointestinal absorption of
chromium VI in rats and humans is similar. Thus, an experiment in which rats were fed chromium VI
with or without fasting is used as the basis of the AAF (oral-diet). The AAF (oral-diet) is defined as:
(absorption from diet)/(absorption from drinking water). In rats, Ogawa (1976) found this ratio to be
1.4%/11% = 0.13. In another experiment, MacKenzie et al. (1959) found the ratio in rats to be 3%/6%
= 0.5. The mean of these two ratios is 0.3. Thus, the AAF (oral-diet) is 0.3.
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Oral-Soil AAF
The Oral-Soil AAF for chromium VI is defined as: (absorption of chromium VI in humans from soil) /
(absorption of chromium VI in rodents from drinking water).

No studies were found in which chromium VI was added to soil in the laboratory under controlled
conditions and fed to animals. One laboratory (Witmer and Park, 1989; Witmer et al. 1991) orally
administered chromium containing soil to rats. The chromium in the soil was approximately 30-35%
hexavalent chromium. Because of the complicated experimental design, it is not possible to develop a
reliable estimate of absorption from this study.

Estimates of oral absorption can be made form the data of MacKenzie et al. (1959) and Ogawa (1976)
in which absorption in fasted and unfasted animals are compared.

An estimate of the oral-soil AAF is made from the data of MacKenzie et al. (1959). In this experiment
the seven day excreta are compared between fasting and nonfasting female albino rats. MacKenzie et
al. (1959) gave radioactive sodium chromate solutions to the rats. Urine, feces, and tissues were
collected for 1, 7, or 14 days for different experimental groups. Data from the one day group were
excluded, because of the slow clearance of chromium from tissues. Over 20% of the dose was still in
the tissues. Data from the other two groups was used below. As done elsewhere, the amount of
chromium in the feces that was absorbed and then excreted was estimate by multiplying the urinary
amount by 0.495.

Not Fasting:

Urinary Fecal Absorbed Urinary + Fecal Absorbed

2.3% 1.1% 3.4%
2.8% 1.4% 4.2%

Average: 3.8%

Fecal Absorbed Urinary + Fecal Absorbed

5.3% 2.6% 7.9%
5.7% 2.8% 8.5%

Average: 8.2%

The ratio between the nonfasting rats and the fasting rats yields an estimate of the degree to which the
presence of food in the gastrointestinal tract inhibits the absorption of chromium VI in rats. It is
assumed that the absorption of chromium VI in soils would be inhibited to the same degree compared
to drinking water. Thus, an estimate for the oral-soil AAF is (3.8%) / (8.2%) = 0.46.

In a separate experiment Ogawa (1976) fed rats chromium VI with or without fasting. Absorption was
reported to be 1.4% in nonfasting animals and 11% in fasting animals. This study has been cited in
U.S. EPA (1984) and ATSDR (1990). A second estimate of the oral-soil AAF can be made from this
study: (1.4%) / (11%) = 0.13.

The oral-soil AAF to be used in human health risk assessment is the average of the two estimates
made above: (0.46 + 0.13) / 2 = 0.3.
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Dermal-Soil AAF
Cal-EPA (1994) recommends a dermal absorption adjustment factor of 0%, because chromium VI
has not been shown to be carcinogenic by the dermal route. Horowitz and Finley (1993)
demonstrated that the fraction of chromium VI released as soluble chromium by real human sweat is
less than 0.1%. In addition to the low bioaccessibility of chromium VI, measurable absorption of
soluble chromium VI is unlikely because the skin in an effective barrier (Paustenbach et al., 1997).
Finley and Paustenbach (1997) state that systemic uptake of chromium VI following dermal contact
with soil does not occur to a degree that warrants quantitative evaluation in a risk assessment.
Accordingly, the dermal-soil AAF is 0.

Dermal-Water AAF
The dermal-water AAF is used when estimating the human risks posed by dermally contacting surface
water when wading or swimming or potable water when bathing. The methodology for quantitating
risks posed by these exposure pathways uses a chemical-specific permeability constant that estimates
the rate at which the chemical passes into and through the skin from an aqueous solution. By
definition, the dose estimated by this procedure is an absorbed dose. The dose-response value for
this chemical, however, is based on administered dose. The AAF can be used to make an adjustment
of the exposure dose.

Thus, the dermal-water AAF is defined as: (100%)/ (absorption in rats from ingestion of aqueous
solutions). This AAF is derived using the estimate of absorption from aqueous solutions derived above
frr>m rnrjontc (O ̂ %\ AooorrlinnK/ tho rlormal-wator AAF ic-.. w. . . -- 1 — . ..— v— . — .-,. ri ------ . .-, .j, .. ••c — ------- ---- - . . . . ...

Inhalation AAF
The CSF of 42 (mg/kg/day)"1 for assessing carcinogenic effects of inhalation of chromium VI is based
on human epidemiological studies. It corresponds to an inhalation unit risk of 1.2 x 10'2 (ug/cu.m)'1.
According to EPA, the CSF should not be used if air concentrations exceed 0.8 ug/cu.m. It is assumed
that the absorption of chromium VI from respirable particles or aerosols that are retained in the lung is
the same as the absorption of chromium VI by humans in the dose-response studies. Thus, the AAF
(inhalation) is 1 .0.

Summary of AAFs for Chromium VI

Oral-Water 1 .0
Oral-Diet 0.3
Oral-Soil 0.3
Dermal-Soil 0
Dermal-Water 40
Inhalation 1 .0
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COBALT

The oral noncarcinogenic dose-response value (RfD) (2E-2 mg/kg-day) is based on observations of
humans undergoing dialysis. Absorption in the dose-response study is assumed to be 100%. It is
assumed that absorption in this study is complete and is the same for drinking water, and soil ingestion
exposures. Thus, the AAF (oral-water), and the AAF (oral-soil) are 1.

A recommended default value for organics of 1 % was assumed for dermal absorption of cobalt from
soil (U.S. EPA, 2000). Thus, the AAF (dermal-soil) is (1%)/(100%) = 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). Thus,
the AAF (dermal-water) is (100%)/(100%) = 1.

The inhalation noricarcinogenic RfD value for cobalt (5E-06 mg/kg-day) is derived from a human
occupational study. The inhalation CSF (9.8E+0 (mg/kg-day)"1) is based on an inhalation study in mice.
It is assumed that the absorption in humans is the same as absorption of cobalt in mice. Thus, the AAF
(inhalation) for both carcinogenic and noncarcinogenic effects is 1.

Summary of AAFs for Cobalt

Oral-water 1
Oral-soil 1
Dermal-soil 0.01
Dermal-water 1
Inhalation 1

REFERENCE
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COPPER

The oral RfD for copper (3.7E-02 mg/kg-day) is converted from a drinking water standard of 1.3 mg/L,
and is based on an oral study with copper sulfate in humans (USEPA, 1997). It is assumed that this
was a dietary study and that the absorption from diet is the same as the absorption from drinking
water. Thus, the AAF (oral-water) and the AAF (oral-diet) are both 1. It is also assumed that the
gastrointestinal absorption from diet and soil is the same. Thus, the AAF (oral-soil) is 1.

The USEPA (USEPA, 2000) recommended default value of 0.1% for dermal absorption of inorganics
was assumed for dermal absorption of copper. According to Weber et al. (1969) ingested copper salts
are 60% absorbed in humans from the diet. Thus, the AAF (dermal-soil) is 0.1%/60% = 0.002.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
™r-,r> r̂ tK« A AC Marrnol-«.ptor\ i
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Summary of AAFs for Copper

Oral-water 1
Oral-diet 1
Oral-soil 1
Dermal-soil 0.002
Dermal-water 1.67
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MANGANESE

The oral RfD for dietary intake of manganese is 1.4E-01 mg/kg-day based on human consumption
studies. Because these are dietary studies, the AAF (oral-diet) is by definition 1.

The oral RfD for exposure to manganese in non-food media such as drinking water, soil, etc., is 2.4E-
02 mg/kg-day. This value is based on the dietary RfD after the application of a modifying factor of 3
and subtraction of dietary intake from the LOAEL. The AAF (oral-water) and AAF (oral-soil) are
assumed to be 1.

No studies have been found that address the dermal absorption of manganese from soils. A default
value for the absorption of metals from soil is 0.1% (USEPA, 2000). Assuming a 10% absorption of
manganese from the diet, the AAF (dermal-soil) is (0.1%/10%) = 0.01.

The inhalation RfC for manganese is 5.0E-05 mg/m3. This corresponds to an inhalation RfD of 1.43E-
05 mg/kg-day. The value is based on a human occupational epidemiological study. Absorption of
airborne manganese is assumed not to differ from that in the dose-response study. Therefore, the
AAF (inhalation) is 1.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantifying risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make adjustment to the absorbed dermal dose, rather than adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
manganese, the AAF (dermal-water) is 100%/10% = 10.

Summary of AAFs for Manganese
Oral-water 1.0
Oral-diet 1.0
Oral-soil 1.0
Dermal-soil 0.01
Dermal-water 10.0
Inhalation 1.0
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INORGANIC MERCURY

The dose-response value for inorganic mercury (3.0E-4 mg/kg-day) is a chronic RfD based on three
subchronic studies in which rats were dosed with mercuric chloride either by gavage or by
subcutaneous injection. This RfD is intended to be used for risk assessment of water, soils, and
sediments containing unspeciated mercury. In addition, it should be used in all situations in which
mercury has been speciated and found to be inorganic mercury.

The above RfD should not be used for risk assessments in which fish uptake of mercury is modeled
from any source, and human consumption of mercury-contaminated fish is estimated. This is because
the mercury in fish is generally in the form of methyl mercury, or some other organomercury
compound. Therefore, for fish consumption, the RfD for methyl mercury should be used. In addition,
the RfD for inorganic mercury should not be used whenever methyl mercury has been specifically
detected and quantitated in any environmental media.

The AAFs developed in this document for inorganic mercury are applicable to soluble forms of
mercury; i.e., they are applicable to most forms of inorganic mercury except mercuric sulfide. As
shown below, the gastrointestinal absorption of mercuric sulfide is much lower than that of mercuric
chloride, the compound upon which the RfD is based. Thus, the use of the following AAFs will cause
an overestimation of the risks posed by mercuric sulfide. If it is known from site history or mercury
speciation analyses that the mercury present in some environmental media is mercuric sulfide, then it

be appiopiiaie to derive a meicuiic sui fide-specific set of AAFs.

Derivation of the RfD for Inorganic Mercury

The EPA-derived RfD for mercuric chloride is a consensus value determined by a panel of mercury
experts who met at EPA in October, 1987. The rat LOAEL for autoimmune effects was based on three
LOAELs identified in three rat studies. In two studies mercuric chloride was given to the animals by
gavage as an aqueous solution. LOAELS in these studies were 0.32 and 0.63 mg/kg-day in
administered dose units. In a third study, mercuric chloride was injected subcutaneously. EPA
converted the LOAEL of 0.016 mg/kg-day to units comparable to the gavage studies by assuming the
following: (1) 7% of mercuric chloride is absorbed from the gastrointestinal tract and (2) 100% of
mercuric chloride is absorbed when injected subcutaneously. The converted LOAEL was 0.23 mg/kg-
day.

From these three LOAELS, the experts determined that 0.3 mg/kg-day was an appropriate average
LOAEL from which to derive a chronic RfD. The resulting RfD is in administered dose units assuming
an oral gavage dosing regimen with aqueous solutions. Thus, an estimation of absorption of inorganic
mercury in rats from oral gavage is required for the development of the AAFs.

Estimation of Absorption in the Dose-Response Study

Three studies have been used to estimate the absorption of orally administered inorganic mercury in
rodents. Two of these studies have defined absorption based on the residual body burden following a
dose of radiolabelled 203Hg. One has determined absorption based on urinary excretion data. Each of
these will be discussed in turn below.

Residual Body Burden

Clarkson (1971) fed mice diets containing an unreported dose of 203HgCI2. The body burden of
mercury was measured by whole body radioactivity counting. After an initial sharp increase in
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radioactivity over the course of two days, whole body counts at steady state indicated that 1-2% of the
daily dose was absorbed. The average of 1.5% is a minimum estimate of inorganic mercury
absorption because it does not take into account the amount of the dose that was absorbed and then
excreted either in urine or feces.

Walsh (1982) introduced 203HgCI2 (46ug/kg) by gavage in aqueous solution to rats (3-6/group). At 4 hr
and 43 hr post-dosing, radioactivity measurements were made on: 1) the contents of the Gl tract
(stomach and the regions of the intestine), and 2) the carcass after the Gl contents had been removed.
Radioactivity in the eliminated urine and feces were not determined. At 4 hr, 1.5% of the dose was
associated with the carcass and the balance of the dose was recovered in the Gl contents. At 43 hr,
2.4% of the dose was associated with the carcass and 3.3% of the dose was recovered in the Gl
contents. (This 3.3% may or may not be available for absorption, or may have already been absorbed
and excreted.) Therefore, at 43 hr the remaining 94.3% of the dose had been eliminated from the
body. The value of 2.4% then is an estimate of the body burden of inorganic mercury.

The above studies have estimated the following body burdens of inorganic mercury in rodents: 1.5%
for inorganic mercury administered with food, and 2.4% for inorganic mercury administered in water.
Because these values are similar, it can be assumed that the body burden of mercury administered
with food is the same as the body burden resulting from exposure to mercury in drinking water. Thus,
an average can be taken to estimate residual body burden of inorganic mercury after oral gavage,
2.0%.

Urinary Excretion Data

One study has reported the elimination of inorganic mercury as a fraction of the dose. This was a
chronic feeding study conducted by Fitzhugh et al. (1950) in which mercuric acetate was administered
in the diet to mice (20-24/sex/dose) at the following dietary concentrations: 0.5, 2.5, 10, 40, and 160
ppm. Six months into the study, urine and feces were collected for a 24 hour period and assayed for
mercury content. Urinary excretion accounted for 0.5%-4.8% of the daily dose, and fecal elimination
accounted for 40%-60% of the dose (values are the ranges of the averages for the dose groups).

To use the data of Fitzhugh et al. (1980) it is necessary to estimate fecal elimination from data on
urinary elimination. The excretion of absorbed inorganic mercury into the urine and feces has been
demonstrated by Gregus and Klassen (1986). Male Sprague-Dawley rats (4-6/group) were injected
intravenously with HgCI2. Urine and feces were collected, and after 4 days, fecal excretion
accounted for 15.2% +/- 2.4% of the dose, and 16.3% +/-1.4% of the dose was recovered in the urine.
Thus it can be concluded from this study that fecal excretion of inorganic mercury does occur and that
equal percentages of an absorbed dose are excreted into the feces and the urine.

Applying the results of the Gregus and Klassen (1986) study to the Fitzhugh et al. (1980) study, fecal
excretion of absorbed inorganic mercury could also account for 0.5%-4.8% of the administered daily
dose (i.e., assuming urinary and fecal excretion are equal). Therefore, it can be concluded from this
study that 1%-9.6%, or an average of 5.3%, of the ingested dose was absorbed and excreted within a
24 hr time period. Alternatively, it could be concluded that the portion of the dose not excreted, i.e.,
100% minus 40%-60% or approximately 50% of the dose, was absorbed. The former estimate of
5.3% and the latter estimate of 50% are minimum and maximum estimates respectively. The results of
this study are difficult to interpret because the elimination data are from animals who were on a diet
containing mercury for six months, and the elimination data are only for a 24 hour period. Therefore,
the 24 hour determination of elimination in this study is not a complete estimation, and only minimum
and maximum amounts of absorption can be identified.

J \lndl_Service\Project Files\Sauget-Area 2\HHRA\Appendices\Appendix H (AAFs) doc H-60 August 31,2003
Revision 0



Sauget Area 2
HHRA- RI/FS ,,.;,*.;.;.,,,,,.;.,—

Absorption Estimate

The elimination data of Fitzhugh et al. (1950) provide an estimate of the average minimum absorption
of 5.3% of inorganic mercury based on excretion data. The total absorption of inorganic mercury can
be represented by the amount excreted plus the amount retained in the body, which was shown above
to be 2%. Therefore, the absorption estimate is 2.0% plus 5.3% or 7.3%.

This value is very similar to the value of 7% absorption assumed by EPA in the calculation of the third
LOAEL used to derive the RfD for inorganic mercury. The 7% value is also supported by two
additional studies described below.

Revis et al. (1992) orally gavaged five male mice with an unreported dose of 203HgCI2 in a slurry with
powdered mouse chow. After 10 days, the feces eliminated over that period and the contents of the Gl
tract were assayed for radioactivity. The remainder of the dose not present in the fecal sample or Gl
tract was assumed to have been absorbed. The value of absorption of inorganic mercury determined
from this experiment, 2.1%, is a minimum estimate of absorption because the amount of the dose that
was absorbed and excreted into the feces was not accounted for.

The data of Clarkson (1971) were reviewed by Clarkson (1972) where it was estimated that the
measured body burden of inorganic mercury of 1-2%, when corrected for excretion, would result in an
absorption esiimaie of 10-15% for inoryaniu inercuiy when yiveti utctily. Quaniitatiun of this estimate
was not included in the paper, and, therefore, the results are considered here only for qualitative
purposes.

The oral absorption value of 7% for inorganic mercury derived above is midway between the minimum
absorption estimate of 2.1% (Revis et al., 1992) and a maximum estimate of 10-15% (Clarkson, 1972).

The value of 7.3% will be used in the AAF determinations for inorganic mercury.

AAF (Oral-Water) and AAF (Oral-Diet)
The AAF (oral-water) and AAF (oral-diet) are defined for inorganic mercury as: (absorption of inorganic
mercury in humans from ingestion) / (absorption of inorganic mercury in rats from oral gavage). The
estimate of absorption in rats from oral gavage, 7.3%, was derived above. Human oral absorption is
discussed below.

Absorption in Humans

Miettinen (1973) estimated the oral absorption of inorganic mercury in humans using radioactive
mercury and performing whole body counting, as well as analyzing the radiolabel in excreta and blood.
Ten volunteers ingested a single, unreported dose of mercuric nitrate either in water or bound to calf
liver protein (4-14 uCi). During the first four to five days, 0.17% of the dose was excreted in the urine
and 85% of the dose was excreted in the feces. No difference was observed between the water and
calf liver protein vehicles.

As described above, fecal excretion is a route of elimination of inorganic mercury. Thus, some of the
mercury found in the feces was unabsorbed metal and some was absorbed and excreted metal. The
minimum percentage of the administered dose absorbed was 15% (100%-85%) in the Miettinen study,
if it is assumed that all mercury not excreted in the feces was absorbed. If it is also assumed that fecal
and urinary elimination are roughly equal in humans, as they are in rats (Gregus and Klaassen, 1986),
one can estimate the fecal mercury that was excreted as approximately 0.17% of the dose. This
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suggests that almost all of the metal present in the feces was unabsorbed. Thus, a minimum estimate
of absorption is 14.8% (15%-0.17%).

The human gastrointestinal absorption value of 14.8% differs from a value of 7% that has been quoted
in various articles, but which is based on the same experimental study. The Task Group on Metal
Accumulation (1973) and WHO (1976) both report that 7% of soluble mercury is absorbed in humans
and cite Rahola et al. (1973). This study is the original publication of work by Rahola and Miettinen.
The Task Group (1973) and WHO (1976) erroneously gleaned a value of 7% from this work. The
minimum absorption is, indeed, 14.8% from this experiment, as was reported in a later publication by
Miettinen (1973).

Derivation of AAF (Oral-Water) and AAF (Oral-Diet)

The above experimental results indicate that the gastrointestinal absorption in humans of soluble
inorganic mercury (mercuric nitrate) as an aqueous solution is the same as the absorption of the same
compound when administered as a protein bound species (Miettinen, 1973). This value is 14.8%.

The estimate of absorption of mercury in rats from oral gavage was derived from the literature studies
presented above to be 7.3%. Accordingly:

AAF (Oral-Water): (14.8%) / (7.3%) = 2.0

AAF (Oral-Diet): (14.8%) / (7.3%) = 2.0

AAF (Oral-Soil)
The AAF (oral-soil) is defined for inorganic mercury as: (absorption of inorganic mercury in humans
from ingested soil) / (absorption of inorganic mercury in rats from oral gavage).

No relevant studies could be found in the literature regarding the gastrointestinal absorption of
mercuric chloride, or other soluble mercury species, administered to any animal as a component of or
mixed with soil. In the absence of absorption data from soil, it is assumed that mercuric chloride and
other soluble inorganic mercury compounds are absorbed in humans from ingested soil to the same
degree as when administered as an aqueous solution or as a protein bound species (Miettinen, 1973).
This value is 14.8%. Therefore, the AAF (oral-soil) is:

AAF (Oral-Soil): (14.8%) / (7.3%) = 2.0

Mercuric Sulfide

Mercuric sulfide is very insoluble. According to Weast (1978), the solubility of alpha-mercuric sulfide is
0.000001 g/100 mL. Beta-mercuric sulfide is listed as insoluble. The only study in the literature that
evaluates the oral absorption of mercury from soil used soils containing mercury primarily in the form of
mercuric sulfide (Revis et al., 1990). Several experimental studies have shown that gastrointestinal
absorption of mercuric sulfide is extremely low. The absorption of mercuric sulfide will be discussed
here followed by a discussion of the Revis study.

Sin et al. (1983) administered mercuric sulfide to mice by gavage as an aqueous slurry. The amounts
of mercury found in various tissues and organs after dosing of 300 u.g Hg/week for 2-10 weeks were
negligible and not statistically different from those of the controls. In the animals dosed with mercuric
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chloride, however, significant accumulation had occurred in kidney and spleen. The authors attribute
this lack of tissue accumulation to poor absorption of the mercuric sulfide.

In another experiment, Sin et al. (1989) administered mercuric sulfide (6-324 ng Hg/g/day) to mice for
four days. Very little accumulation in liver and kidney was seen compared to mice receiving mercuric
chloride. These results again suggest that absorption of mercuric sulfide is very low.

Yeoh et al. (1986) fed mercuric sulfide to Swiss mice as a component of their diet (2976 pig/g) for one
week. Urinary mercury was analyzed on days 2, 4, and 6, and mercury in kidney and liver was
measured after one week. Mercury excretion was extremely low. On average, urinary excretion was
2.55 ng/hr. The amount excreted over seven days at this rate would be 0.4 u.g, which constitutes
0.001% of the total administered dose. Mercury accumulation in liver and kidney was also extremely
low. Liver mercury levels were 0.6 |ig Hg/g and kidney mercury levels were 2.7 ng Hg/g. A maximum
mercury burden in these tissues can be estimated assuming that 50% of the mouse body weight is
liver and 50% is kidney. This maximum body burden was 41 u.g, which constitutes 0.08% of the total
administered dose.

Revis et al. (1990) also showed that mercuric sulfide is poorly absorbed from the gastrointestinal tract.
The authors performed feeding studies with pure mercuric sulfide which showed that intestinal transit
time for this compound was much longer than for mercuric chloride. With the pure sulfide, 11.3% of
the dose was found in the intestinal Iraci and conienls at 96 hours. The time estimated for the metal to
clear the intestinal tract was 10 days. At this time only 0.4% of the dose had not been accounted for in
the feces, thus indicating very poor absorption.

In this same study, the absorption of mercury sulfide present in soil was investigated (Revis et al.,
1990). Field samples of soil from a site were mixed with a powdered mouse diet and fed to Swiss
mice. Analysis of the soil determined that the mercury in the soil was present as 88% mercuric sulfide,
0.01% methyl mercury, and 7% elemental mercury. The soils were collected from different areas of
the site and ranged in mercury concentration from 88 ppm to 660 ppm. The various soils were
administered as 5% of the mouse diet. Seventy animals of both sexes received soil from one of seven
locations for 24 hours. Animals were returned to the normal diet for 72 hours. Fecal samples were
collected for 96 hours and analyzed for mercury by the cold vapor technique.

Absorption w is defined in this study as the fraction of the administered dose that was not present in
the feces a sr 96 hours. The fraction not present in feces ranged from 4-16% for the different
experimental groups, with an average being 9.1 +/- 4.3 (n=70). As shown above, however, fecal
excretion is a route of elimination for inorganic mercury. Thus, it is not possible to determine what
fraction of the amount present in the feces was unabsorbed metal and what fraction was absorbed and
excreted metal. In addition, as shown below, mercuric sulfide has a long transit time in the intestinal
tract. Thus, some material present in the animal's body is unabsorbed metal that has not made its way
through the intestinal tract. The authors suggested that the mercury containing soil would also have
shown a lower fraction not present in the feces if the animals had been followed for 10 days instead of
96 hours. Thus, the absorption estimate from this experiment is certainly an over-estimate.

All of the data presented above strongly suggest that the oral absorption of mercuric sulfide and
mercury from mercuric sulfide containing soil is extremely low. Thus, the AAF (oral-soil) for soils
containing primarily mercuric sulfide would be close to zero. However, the chemical species of
mercury are not usually known for environmental samples. It is not known to what extent the presence
of soil may retard the gastrointestinal absorption of soluble inorganic mercury compounds.
Accordingly, the AAF (Oral-Soil) derived above must be applicable to mercury species other than
mercuric sulfide. In the absence of data for soluble mercury species, it has been assumed that

J \lndl_Service\Proiect Files\Sauget-Area 2\HHRA\Appendices\Appendix H (AAFs) doc H-63 August 31,2003
Revision 0



Sauget Area 2
HHRA- RI/FS *,.;,*.-,.;•„,.,.•,,—

gastrointestinal absorption is the same for a soil matrix and for aqueous oral gavage. In this case the
AAF (Oral-Soil) is 1.0. If it is known that mercuric sulfide or another insoluble compound is present, a
site-specific AAF can be derived based on animal feeding studies with site soil or extractability studies
with acidic solutions that mimic the conditions of the stomach.

AAF (Dermal-Soil)
The AAF (dermal-soil) is defined for this chemical as: (absorption in humans from dermal contact with
soil) / (absorption in rats from aqueous gavage).

The AAF (dermal-soil) was derived from the estimate of the fractional dermal absorption of mercury
from soil documented elsewhere (0.05%) and the estimate rat absorption of 7.3% from Clarkson et al.
(1972). Accordingly, the AAF (dermal-soil) is:

AAF (Dermal-Soil) = (0.05%) / (7.3%) = 0.007

AAF (Dermal-Water)
The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming or potable water when bathing. The methodology for
quantitating risks posed by these exposure pathways uses a chemical-specific permeability constant
that estimates the rate at which the chemical passes into and through the skin from an aqueous
suiuliuii. By definition, the do&e estimated by this piocedure is an absorbed dose. The AAF is used to
make an adjustment of the exposure dose.

Thus, the AAF (dermal-water) is defined as: (100%) / (absorption of inorganic mercury in rats from
aqueous gavage). This AAF is derived using the estimate of rat absorption of 7.3% from Clarkson et
al. (1972). Accordingly, the AAF (dermal-water) is:

AAF (Dermal-Water) = (100%) / (7.3%) = 13.7

AAF (Inhalation)
The inhalation RfC for mercury is 3.0E-04 mg/m3. This corresponds to an RfD of 8.57E-05 mg/kg-day.
The value is based on inhalation exposure in humans. Therefore, the AAF (inhalation) is 1.0.

Summary of AAFs for Inorganic Mercury

Oral-Water 2.0
Oral-Diet 2.0
Oral-Soil 2.0
Dermal-Soil 0.007
Dermal-Water 13.7
Inhalation 1.0
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NICKEL

These AAFs are appropriate for use with the following dose-response values for nickel:

• The oral Reference Dose (RfD) for soluble nickel salts, which is 2E-02 mg/kg-day (USEPA,
2003)

• The inhalation cancer slope factor (CSF) for nickel refinery dust, which is 8.4E-01 (mg/kg-
day)-1 (USEPA, 2003)

Absorption in the Dose-Response Study

The USEPA oral dose-response value for the noncarcinogenic effects of nickel (2E-02 mg/kg-day) is
based on a dietary study of nickel sulfate in rats. The RfD is to be used with both subchronic and
chronic exposures. The RfD is based on administered dose units. Unfortunately, no detailed studies
exist that measure the absorption of nickel from dietary components in the rat or any other laboratory
animal. The absorption data for nickel in laboratory animals are limited to absorption from drinking
water. Data do exist for absorption of nickel in humans from both drinking water and the diet.
Comparison of the absorption of nickel from drinking water between laboratory animals and humans
reveals that percent absorption is very similar for both, and that virtually all of the absorbed nickel is
rapidly eliminated in the urine (USEPA, 1993). Therefore, for the purposes of developing AAFs for
nicKei, it win oe assumed that the percent absorption of nickei from the diet is the same for humans
and laboratory animals, and that urinary excretion is an accurate measurement of the amount
absorbed. The absorption of nickel in the diet is discussed below.

Absorption from Diet

USEPA (1993) evaluated three studies where nickel was ingested by humans in food, using a
pharmacokinetic model based on rate of urinary excretion (Horak and Sunderman, 1983; McNeeley
et al., 1972; Sunderman et al., 1989). Estimated bioavailability of nickel in food ranged from 1.0 to
1.8%. Two additional studies show similar results. Tedeschi and Sunderman (1957) and Nomoto
and Sunderman (1970) indicate that human absorption of nickel from diet is 1-2%.

The average of this range (1.5%) is pooled with the USEPA (1993) estimates of 1.0, 1.2, and 1.8, to
derive a mean of 1.3%, which is used here as an estimate of absorption of nickel from the diet for
both humans and rats.

AAF (Oral-Water)
The AAF (oral-water) is defined as: (absorption of nickel in humans from ingested water) /
(absorption of nickel in rats from diet).

In 1993, USEPA performed a case study to determine if there was adequate evidence to support the
derivation of a relative bioavailability factor for nickel in food and drinking water that could be used
for assessing risks to the general population (USEPA, 1993). Eleven key studies on bioavailability of
nickel ingested by humans as well as 8 studies on bioavailability of nickel administered to animals
were evaluated using a pharmacokinetic model based on rate of urinary excretion. The conclusion
of the case study was that, for non-fasting scenarios, there was no difference between the
bioavailability of nickel ingested in water or in food (USEPA, 1993; Ruoff et al., 1994). Total diet,
rather than the actual medium of exposure, appears to be more of a determining factor for the
uptake of nickel from the Gl tract. Therefore, for typical (non-fasting) human exposure scenarios,
the bioavailability of nickel ingested in water is approximately equal to the bioavailability of nickel
ingested in food. Therefore, the AAF (oral-water) is 1.
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AAF (Oral-Diet)
The AAF (oral-diet) is defined as: (absorption in humans from ingested diet) / (absorption in rats
from ingested diets). The AAF (oral-diet) of 1 .0 is derived below.

Absorption in humans and rodents is assumed to be similar. USEPA (1993) evaluated three studies
where nickel was ingested by humans in food, using a pharmacokinetic model based on rate of
urinary excretion. Estimated bioavailability of nickel in food ranged from 1 .0 to 1 .8%.

Two additional studies show similar results. Tedeschi and Sunderman (1957) and Nomoto and
Sunderman (1 970) indicate that human absorption of nickel from diet is 1 -2%. The average of this
range (1.5%) is pooled with the USEPA (1993) estimates of 1.0, 1.2, and 1.8 to derive a mean
estimate of 1 .3%, which is used here as an estimate of the fractional absorption of nickel from diet.
Thus, the AAF (oral-diet) is (1 .3%)/(1 .3%) = 1 .

AAF (Oral-Soil)
The AAF (oral-soil) is defined as: (absorption in humans from ingested soil) / (absorption in rats from
diet). It is likely that nickel absorption from ingested soil of some types would be less than its
absorption from dietary components. However, no studies could be located in the scientific literature
to test this hypothesis.

Griffin et al. (1991) have studied the absorption of radiolabelled ̂ NiCb present in an aqueous slurry
with sand or clay soils. Crl:CD BR rats (4/sex/dose) were administered nicke! by iv (2.1 mg/kg), oral
gavage of an aqueous solution (2.1 or 21 mg/kg), or oral gavage of an aqueous sandy-loam or clay-
loam slurry (2.1 or 21 mg/kg). The nickel containing soils were prepared by mixing a soil sample
with an aqueous solution of ^NiCb, allowing the soil to dry, and then resuspending the soil in an
aqueous slurry. Blood was collected at intervals up to 48 hours post-dosing and analyzed for 63Ni by
liquid scintillation counting. Absorption of nickel was measured based on the area under the blood
concentration vs. time curve (AUC), using either the iv group or the aqueous oral gavage group AUC
as the comparative standard.

Two points must be considered before evaluating the data in this experiment. First, the
concentration of nickel in soil that would support an 2.1 mg/kg-day dose in a 15 kg child assumed to
exhibit pica behavior, i.e., ingest 10 g soil/day, would be 3,150 ppm. Likewise, a 21 mg/kg dose is
equivalent to exposure to soils that are 31,500 ppm nickel. Because these concentrations span the
upper end of the range of concentrations that could be encountered at USS Sites/Facilities, the
results for both doses will be considered in the development of the AAF. Second, the method of
preparation of nickel-containing soils is unlikely to mimic the physical state of nickel in weathered
soils, where it would be expected to be present in complex mineralogical forms. However, since this
is the only study available that evaluates nickel absorption from soils, it must be considered.

The results of the study are presented in Table 1 . The average per cent absolute absorption for the
sand-based soil was 2.95% and was 1 .45% for the clay-based soil. The mean absorption for the
four groups was 2.2% +/- 0.9%.

Table 1. Data from Griffin et al. (1991) for Nickel

TEST
GROUP
1
2
3
4

ROUTE OF
EXPOSURE
IV
Oral/Water
Oral/Water
Oral/Sand

DOSE
(mg/kg)
2.1
2.1
21
2.1

ABSOLUTE
ABSORPTION*
100
4.45
5.2
2.8

RELATIVE
ABSORPTION**
-
100
100
65.1
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TEST
GROUP
5
6
7

ROUTE OF
EXPOSURE
Oral/Sand
Oral/Clay
Oral/Clay

DOSE
(mg/kg)
21
2.1
21

ABSOLUTE
ABSORPTION*
3.1
1.1
1.8

RELATIVE
ABSORPTION**
61.1
26.6
40.4

* Absolute absorption is relative to iv dose group data.
** Relative absorption is relative to aqueous oral gavage dose group data at the same dose.

The AAF (oral-soil) is defined as the ratio of the absorption from soil to the absorption from diet. The
absorption from soil (2.2% +/- 0.9%) is not significantly different from the estimate of the absorption
from diet described above (1.3% +/- 0.4%). Thus, gastrointestinal absorption of nickel from soil in
rats is the same as the absorption in rats from dietary components. Assuming that absorption of
nickel is similar in humans and rodents, the estimate of the AAF (oral-soil) is 1.0.

AAF (Dermal-Soil)
The AAF (dermal-soil) is defined as: (absorption in humans from dermal contact with soil) /
(absorption in rats from diet). A recommended default value for inorganics of 0.1 percent for the
dermal absorption of nickel from soil (USEPA, 2000) has been used. Assuming that the
gastrointestinal absorption of nickel from the dietary study is as estimated by USEPA (1993),
Tedeschi and Sunderman (1957), and Nomoto and Sunderman (1970) (e.g., 1.3%), an AAF (dermal-
soil) of 0.1 %/1.3% = 0.08 is calculated.

AAF (Dermal-Water)
The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming or potable water when bathing. The methodology for
quantitating risks posed by these exposure pathways uses a chemical-specific permeability constant
that estimates the rate at which the chemical passes into and through the skin from an aqueous
solution. By definition, the dose estimated by this procedure is an absorbed dose. The dose-
response value for nickel, however, is based on administered dose. The AAF is used to make an
adjustment of the exposure dose by this pathway. Thus, the AAF (dermal-water) is defined as:
(100%) / (absorption in rats from ingestion of nickel in diet).

This AAF is derived using the estimate of absorption from diet from Sunderman et al. (1989),
Tedeschi and Sunderman (1957) and Nomoto and Sunderman (1970) (1.3%). As above, the
gastrointestinal absorption in rats from diet is assumed to be the same as the gastrointestinal
absorption in humans from diet. Accordingly, the AAF (dermal-water) is:

AAF (Dermal-Water) = (100%) / (1.3%) = 77.

Summary of AAFs for Nickel

Oral-Water 1
Oral-Diet 1
Oral-Soil 1
Dermal-Water 77
Dermal-Soil 0.08
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THALLIUM

The U.S. EPA oral RfD for thallium sulfate (8E-05 mg/kg-day) is based upon a study in rats. The RfD
has been adjusted for the molecular weight of thallium to 6.7E-05 mg/kg-day. Thallium sulfate was
administered by gavage. There is limited evidence in animals and humans describing the oral
absorption of thallium. A terminal cancer patient treated with a single dose of [̂ ^Tlj-thallium nitrate
appeared to absorb virtually the entire dose; only, 0.4% was recovered in the feces in a 72 hour
collection period (Barclay et al., 1953 as cited in ATSDR, 1991). Single doses of radiolabeled thallium
nitrate to rats also appear to be completely absorbed (Lie et al., 1960 as cited in ATSDR, 1991). Thus
the AAF (oral-water) is (100%) / (100%) = 1.0. Absorption from diet and soil is assumed to be identical
to that for absorption from water in the absence of other specific information. This is a conservative
assumption since it is likely that gastrointestinal absorption of thallium from complex solid matrices
such as food or soil is not as complete as thallium given orally in a liquid medium. Thus, the AAF (oral-
diet) and the AAF (oral-soil) are both 1.0.

The recommended default value of 0.1% for inorganics was assumed for dermal absorption of thallium
(U.S. EPA, 1995). Thus the AAF (dermal-soil) is (0.1%)/(100%) = 0.001.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chernlca! passes into and through the skin from an aqueous solution By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
thallium, the AAF (dermal-water) is (100%)/(100%) = 1.0.

Summary of AAFs for Thallium
Oral-Water 1.0
Oral-Diet 1.0
Oral-Soil 1.0
Dermal-Soil 0.001
Dermal-Water 1.0

REFERENCES
ATSDR (Agency for Toxic Substances and Disease Registry). 1991. Toxicological Profile for Thallium

(Draft for Public Comment) Washington DC:U.S. Department of Health and Human Services.

ENSR Consulting and Engineering. 1991. Fractional Dermal Absorption of Metals from Soils (Draft
Report).

U.S. EPA. 1995. Supplemental Guidance to RAGS: Region 4 Bulletins, Human Health Risk
Assessment. U.S. Environmental Protection Agency. Region 4. November 1995.
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VANADIUM

The oral RfD of 7E-03 mg/kg-day provided by HEAST (USEPA, 1997) is based on a drinking water
study in rats using vanadium sulfate. Vanadium is very poorly absorbed across the gastrointestinal
tract with several investigators reporting between 0.1% and greater than 18% absorption of ingested
vanadium given in different forms (USEPA, 1987). Based on these studies and absorption for other
metals, absorption of 10% was assumed for vanadium. It is assumed that the absorption of vanadium
in the diet, water, soil, and sediment is the same as that in the dose-response study. Thus, the AAF
(oral-diet), the AAF (oral-soil), and the AAF (oral-water) are al! 1 .

Dermal absorption of vanadium is assumed to be poor, although specific estimates were not located
(USEPA, 1987). A recommended default value for inorganics of 0.1% for the dermal absorption of
inorganics from soil (USEPA, 2000) has been used. Assuming that the gastrointestinal absorption of
vanadium from the drinking water study was 10%, results in a AAF (dermal-soil/sediment) of

= 0.01.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantifying risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make adjustment to the absorbed dermal dose, rather than adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
vanadium, the AAF (dermal-water) is 100%/10% = 10.

Summary of AAFs for Vanadium
Oral-water 1
Oral-diet 1
Oral-soil 1
Dermal-soil 0.01
Dermal-water 10

References
USEPA. 1 987. Health Effects Assessment for Vanadium and Compounds. Environmental Criteria

and Assessment Office: Cincinnati, OH. PB 88-176383.

USEPA. 2000. Region 4 Human Health Risk Assessment Bulletins - - Supplement to RAGS. USEPA
Region 4. Atlanta, GA. Update 05/30/00.
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USEPA. 2003. Integrated Risk Information System (IRIS). [URL: http://www.epa.gov/ngispgm3/iris/]
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ZINC

The oral RfD for zinc (3.0E-01 mg/kg-day) provided by IRIS (USEPA, 2003) is based on a human
study with zinc sulfate in the diet. Thus, the AAF (oral-diet) is 1. The mean absorption of zinc from diet
in ten humans has been determined by Sandstrom et al. (1987) as 33% (22-46%). The absorption of
zinc from drinking water was determined in humans by several workers: 56% (Dinsmore et al., 1985),
42% (Milman et al., 1983), 58% (Farah et al., 1984) and 55% (Valberg et al., 1985). The mean of
these four values is 53%. Thus, the AAF (oral-water) is 53%/33% = 1.6. The gastrointestinal
absorption of zinc from soil is assumed to be identical to that from diet. Thus, the AAF (oral-soil) is 1.
A recommended default value of 0.1% (USEPA, 2000) for inorganics was assumed for derma!
absorption of zinc from contact with soil. Thus, the AAF (dermal-soil) is 0.1%/33% = 0.003.

The AAF (dermal-water) is used when estimating the human risks posed by dermally contacting
surface water when wading or swimming. The methodology for quantitating risks posed by this
exposure pathway uses a chemical-specific permeability constant that estimates the rate at which the
chemical passes into and through the skin from an aqueous solution. By definition, the dose estimated
by this procedure is an absorbed dose. Most dose-response criteria, however, are based on
administered doses. An adjustment is necessary to account for the absorption in the dose-response
study. In order to use consistent dose-response criteria across all exposure pathways, the AAF is
used to make an adjustment to the absorbed dermal dose, instead of adjusting the dose-response
criteria. Here, the AAF is defined as (100%)/(estimated absorption in the dose-response study). For
zinc, the AAF 'dermal-water^ is 100%/33% — 3.03

Summary of AAFs for Zinc
Oral-diet 1
Oral-water 1.6
Oral-soil 1
Dermal-soil 0.003
Dermal-water 3.03
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Farah, D.A., M.J. Hall, P.R. Mills and R.I. Russell. 1984. Effect of Wheat Bran on Zinc Absorption.
Human Nutrition: Clinical Nutrition. 38C:433-441.
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CALCULATION OF 95% UCLs
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Appendix I
Calculation of 95% UCLs

The USEPA document "Calculating Upper Confidence Limits for Exposure Point Concentrations at
Hazardous Waste Sites" (USPEA, 2002a) provides guidance on the methodology for calculating
95% Upper Confidence Levels (UCLs). The calculation of the 95% UCL is dependent on the data
distribution, which can be normal, lognormal, or nonparametric. For normally distributed datasets,
the guidance recommends the use of the Student's t-statistic to calculate a 95% UCL. However,
for lognormal or nonparametric datasets, a variety of methods are used, depending on the
skewness and other charateristics of the data.

An ENSR-developed program has been used to implement the recommendations of the guidance.
The USEPA program ProUCL, which has been developed to partially implement the guidance
(USEPA, 2002a), does not always make a final selection as to which 95% UCL is appropriate. The
ENSR program results were compared with the ProUCL results for several COPCs, and the 95%
UULS were similar. The table oeiow presents the results of a benchmarking comparison indicating
that the two programs arrive at the same value, except in two cases where the ProUCL program
uses a slightly incorrect factor.

Comparison of ENSR Statistics Program and ProUCL
UCL95 Method

Student's t-Distribution
Modified t-Distribution
Land Method ("H-Statistic")
MVUE Log Jackknife
MVUE Log Chebyshev
Non-parametric Chebyshev
Central Limit Theorem
Adjusted Central Limit
Theorem
Standard Bootstrap
Hall's Bootstrap
Hall's Bootstrap-t
Maximum

Included in
ENSR

Program?

Yes
No
Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes
Yes
Yes

Included in
ENSR

Decision
Tree?
Yes
No
Yes
Yes
Yes
No
No
No

Yes
Yes
Yes
Yes

Included in
ProUCL?

Yes
Yes
Yes
No
Yes
Yes
No

Yes

No
No

Yes
Yes

ProUCL
Benchmark

519

14.3

1965
16.7

41.5

12.2

13.1

ENSR
Benchmark

519

14.3

1998a

16.9a

41.5

12.3

13.1

Notes:
a Factor in the UCL95 equation should be 4.47 not the ProUCL value of 4.36
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The program documentation is presented below. Attachments A-H present the equations used in
the program. Attachment I presents the input and output files for the calculation of each 95% UCL
used in this risk assessment. Note that the input file is simply a list of numbers that represent the
sample concentrations for the Constituent of Potential Concern (COPC) in question after non-
detects were handled as discussed in Section 3.1.4 of the main text, and after duplicates were
averaged. Attachment J presents the Exp lure Point Concentration (EPC) selection procedure.
For COPCs in areas/media with fewer than eight samples, the maximum detected concentration is
selected as the EPC. For all other COPCs, the lower of the calculated 95% UCL and the maximum
detect is selected as the EPC.
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Advanced Statistical Analysis for Risk Assessment

Introduction

The cleanup costs for a contaminated site depend upon the risks associated with its use at
its current level of contamination. Site cleanup measures are selected that will reduce the
risk to an acceptable level. Calculated risks are based upon the average soil or
groundwater concentrations for the area in question. Because the number of
measurements is limited, there is some uncertainty in the average concentration. To
account for this uncertainty, EPA requires that the 95!h percent confidence limit of the

mean value ("UCLos") be used for the risk calculations.

Under the current EPA guidance, the first step in determining the UCLos is to classify the
observed frequency distribution of measured concentrations as either normal or
lognormal. See Attachment A for a discussion of normal and lognormal distributions.
The Shapiro Wilk/D'Agostino Test (see Attachment B) is used to determine whether the
underlying distribution is more likely to be normal or lognormal. If the data are better
characterized by a normal distribution, then the standard "t-statistic" (see Attachment C)
is used to calculate the UCLgs. For lognormal distributions, the less-well-known "h-
statistic" (see Attachment D) is used to calculate the UCLgs. In most cases the
measurement data is classified as lognormal. For small data sets or those having
distributions that are highly skewed, the use of the h-statistic can lead to the calculation
of unrealistically high UCLgs values. This problem translates into a calculated risk and

associated cleanup cost that is inflated.

Alternate Approach

ENSR has developed a statistical analysis protocol and associated software for the
calculation of more realistic UCLgs values. The two major improvements over the
current recommended methodology are introduced. The first is the consideration of non-
parametric distributions for data that do not follow normal or lognormal distributions.
The second is a more technically defensible scheme for the calculation of the UCLgs of a
lognormal distribution that does not rely solely on the use of the h-statistic.

The data are first tested for normality by use of the Shapio-Wilk/D'Agostino Test (see
Attachment B). If the data set passes this normality test at the 5 percent confidence level,

then the UCL95 is calculated by use of the t-statistic as described in Attachment C. If the
data set fails the normality test, then the natural logarithms of the data values are tested
for normality by use of the Shapiro-Wilk/D'Agostino Test (see Attachment B). If the



data set of the logarithms does not pass this normality test, then the distribution is
considered non-parametric and the UCI-95 value is calculated by the methods described in
Attachment E. If the data set of logarithms does pass the Shapiro- Wilk/D'Agostino Test,
then the data set of logarithms is further tested for normality at the 10 percent confidence
level by use of the Anderson-Darling Test (see Attachment F). If the data set of
logarithms passes the Anderson-Darling Test, then the underlying distribution is

considered to be "confirmed lognormal " Otherwise the distribution is characterized as
"unconfirmed lognormal." The determination of the UCLss for these two types of
lognormal distributions is described in Attachment D.

Auxiliary Programs

Two auxiliary programs were developed for the statistical data analysis. The first is a
program for calculating outliers (see Attachment G). Dunng the calculation of the UCL95
both the data values and the logarithms of the data values are tested for outliers. The
reporting of outliers is based upon the assumption that the underlying distribution is
normal The outlier analysis is only for diagnostic purposes. No data values are
discarded prior to the UCL95 calculation. The second program, in the form of an EXCEL
workbook ("NormPlot"), displays the cumulative frequency distribution of the data

values and the logarithms of the data values as a normal probability plot (see Attachment
H) The data points are fitted to a straight line to graphically illustrate the departure the
distribution of points from normal

This program was used to calculate UCLgs values for a number of constituents for this site. The
program input and output files are included in Attachment I Attachment J selects the final EPCs.



Attachment A
Normal and Lognormal Distributions

A normal probability distribution is described by the following probability density
function

/(*) =

where

CT-V/27T
exp

2a2
( A - I )

= mean of the distribution (- « )

2 = variance of the distribution (0 < 2)

Tne probability uenbiiy fyx) given by Equation i.A-1; icpie^cjiib the
random vanable X will take on a value between x- 12 and x+ 12, where is an
infinitesimal increment in x The probability F(x) that the random vanable X will take on
a \ alue less than or equal to the value x is called the cumulative frequency distribution
and is given by

(A-2)

If the loganthm of x, ln(x), is normalh distnbuted, then x is said to be descnbed by a
lognormal distnbution with a probability density function given by

/(*)=- ,- —
V27T

exp Mv x >0 (A-l)

where

= mean of the transformed vanable y = ln(x), - < \<

A-1



~ == variance of the transformed variable y = ln(x); y>Q

The mean and variance of the non-transformed values are given m terms of the mean and
variance of the transformed values as follows:

(A-4)

a = ̂ exp(2ny + a2
y) (exp(a]) -1) (A - 5)

Examples of normal and lognormal distributions are given in Figures A-l and A-2 for a
mean of 1.0 and a variance of 0.5.
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Figure A-1. Normal Distribution: Mean=1.0
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Figure A-2. Lognormal Distribution: Mean=1.00; Variance=0.50
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Attachment B
Shapiro-Wilk and D'AgostinoTests for Normality

Consider a data set (xi, X2,..., x,,) where n 50. The Shapiro-Wilk statistic W is
proportional to the ratio of the slope of the normal probability plot to the mean square
estimate:

(=1

where

X(,) = data values sorted from smallest to largest

Values of the a,,,, coefficients are given in Table B-1 (Reference 1). If some of the values
x, are found to be the same, then an average a,>n value is applied across the range of
identical sorted data values in Equation (B-1).

The larger the value of W, the less confident one can be about rejecting the assumption
that the underlying frequency distribution from which the "n" values were selected is a
normal distribution. The W values associated with a 5 percent probability of incorrectly
rejecting the assumption of normality are given in Table B-2 (Reference 1). If the
logarithms of the data values are used, then the W statistic can be used to test for
lognormality of the distribution.

If the number of observations is greater than 50, then the D-statistic is computed as
follows:

(5-2)
n s

B-1



where

s =

The D-Statistic is transformed to the Y-Statistic as follows

y_(D- 0.28209479)7^

0.02998598

The null hypothesis of normality is rejected at the 5 percent significance level if Y is less
than the 2.5 percent quantile or greater than the 97.5 percent quantile of the distnbution
of Y values. These quantiles are given in Table B-3 as a function of the number of
observations (Reference 2). Lognormahty may be tested if the loganthms of the data are
substituted for the data values in Equations (B-2) and (B-3).

References

1 Shapiro, S.S., and M.B. Wilk, 1965. An Analysis of Vanance Test for Normality
(complete samples), Bwmetrika 52:591-611

2. D'Agostino, R.B., 1971. An Omnibus Test for Normality for Moderate and Large Size
Samples, Biometrika 58:341 -348
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Table B-1 (a). A(i,n) Coefficients for the Shapio-Wilk Test of Normalitv (Part 1)

/

i
i
3
4
5
6
7
8
9
10
11
12
13
14
IS
16
17
IB
19
20
21
22
n
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

n
2

07071
07071
00000
00000
00000
00000
ooooo
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ooooo
ooooo
ooooo
ooooo
ooooo
ooooo
ooooo
ooooo
ooooo
ooooo
ooooo
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ooooo

4
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0 1677
-0 1677
-0 6872
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OOOOO
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ooooo
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ooooo
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ooooo
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00875
-0 0875
-0 2806
-06431
ooooo
ooooo
ooooo
ooooo
ooooo
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ooooo
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ooooo
ooooo
ooooo
ooooo
ooooo
ooooo
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Table B-l(b) Ad.n) Coefficients for the Shapio-Wilk lest of Normality (Part 2)
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Table B-2. Five Percent Confidence Limits for Shapiro-Wilk Test
n
1
2
3
4
5
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W0 05
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0767
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0803
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0859
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0874
0881
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0929
0930
0931
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0940
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Table B-3. Agostino Test Quantiles
n

50
60

Yfl.025 Yo.975

-2.757 1.038
-2.699 1.115

70 -2.652 1.176
80
90

100
150
200
250
300
350
400
450
500
550
600

-2.613
-2.580
-2.552
-2.452
-2.391
-2.348
-2.316
-2.291
-2.270
-2.253

1.226
1.268
1.303
1.423
1.496
1.545
1.528
1.610
1.633
1.652

-2.239 1.668
-2.226
-2.215

650 1 -2.206
700
750
800
850
900
950

1000

-2.197
-2.183
-2.182
-2.176
-2.170
-2.164
-2.159

1.682
1.694
1.704
1.714
4 TOO
1 . j t-L.

1.730
1.737
1.743
1.749
1.754



Attachment C
Calculation of the UCL^ for the Mean of a Normal Distribution

If a distribution of data values has been classified as normal, the upper 95 percent
confidence limit (UCUs) of the mean of the distribution is calculated as follows:

TJ/^T - , Q0,n-l ,^ ,.UCL95=x-\ j=— (C-l)

where

-2*.1=1
X

n

n = number of samples

to os,n-i = one-sided t-statistic for 5 percent error (see Table C-1)

C-1



Table C-1. One-sided t-statistics for 5 Percent Error

Degrees of Freedom (n-1)

1
2

3
4

5
6
7
8
9
10
11

12
13
14
15
16
17
18
19
20

21
22
23
24
25
26
27

28
29
30
40

50
60
75
100

120
200
1000

>1000

One-sided t-statistic for 5 Percent Error
6314

2920

2353

2 132

2015
1 943
1 895
1 860
1 833
1 812
1 796
1 782
1 771

1 761
1 753
1 /46
1 740
1 734
1 729
1 725

1 721
1 717
1 714
1 711
1 708
1 706
1 703
1 701
1 699
1 697
1 684

1 676
1 671

1 665

1660

1 658
1 653
1 646
1 645
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Calculation of the
Attachment D

for the Mean of a Lognormal Distribution

Data Transformation and Testing

If a data set of concentration measurements fails the Shapiro- Wilk/D' Agostino test for
normality, then the measurement values are transformed by taking the natural loganthm
of each data value

y, =

The transformed values, y,, are then subjected to the Shapiro-Wilk/D1 Agostino test to
determine whether they conform to a normal distribution If the transformed values pass

the Shapiro-Wilk/D'Agostino test for normality, then they are further checked for
normality by use ot the Anderson-Darling test 11 the transformed values pass botn tests
for normality, then the non-transformed values are characterized by a "confirmed"
lognormal distribution If the transformed values pass the Shapiro- Wilk/D' Agostino test
but fail the Anderson-Darling test, then the underlying distribution of the non-
transformed values is considered to be "unconfirmed" lognormal Separate methods are
used to find the upper 95 percent confidence limit (UCL^) of the mean for these two
distributions

Unconfirmed Lognormal Distribution

The first step in determining the UCLgs of the mean of an unconfirmed lognormal
distribution is to calculate the minimum variance unbiased estimate (MVUE) of the

mean, (i, given by (Reference 1)

(D-2)

where

D-1



(
''
10-,-

n-l

-\2

(«-l)3r2 (n-l)

2\n2(n+\] 3!«3(« + !)(« + 3) 4!n4(« + lXA2 + 3X« + 5)

A "Jackknife" procedure is then employed to generate "n" values of u, by alternately

leaving out one of the data values. The Jackknifed mean value,<l>. is given as follows:

(D-3)

where

)!(.,) = MVUE of the mean obtained by evaluating Equation (D-2) with the 1th term

deleted

The UCI-95 of the mean is then calculated by the following expression:

UCL95= O + r0 05^SMVUE (D - 4)

where

to os,n-i = one-sided t-statistic for 5 percent error

D-2



Confirmed Lognormal Distribution

If the number of observations is greater than or equal to 30, then calculate the coefficient
of variation, CV, as follows:

:^ (D-5)
X

where

-I*x
n

J i "1 V C -\- > (X; - X)
n-\^, ' '

\ ' -i

If CV is less than 1, then theUCLgj for the arithmetic mean of the lognormal distribution
is calculated as follows (Reference 2):

(D-6)

where

HO 95,n,Sy = H-statistic for 95 percent confidence limit (see Table D-l)

If the UCI-95, calculated by use of Equation (D-6) is greater than the maximum non
transformed data value, then the Chebychev theorem is used to obtain an alternate
value as follows:

(D-l)

The value for u. in Equation (D-7) is obtained from Equation (D-l). The value for o^, the

MVUE of the standard deviation of the mean of a lognormal distribution, is given by the
following expression (Reference 1):

D-3



exp(2>>) u»fill
2

v /
T .Sn

( 2 \

(n ~>] Sl
\n "ii" , \

(n-l)
V /

(D-8)

The value for the UCL95 is then taken to be the lesser of the maximum data value and the
UCL95 calculated by use of Equation (D-7)

If either CV 1 or the number of data values is less than 30, then the UCL 95 is calculated
by use of Equation (D-4).
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1. Gilbert, R.O., 1987. Statistical Methods for Environmental Pollution Monitoring, Van
Nostrand Reinhold, pp. 164-166

2 Land, C.E., 1971. Confidence intervals for linear functions of the normal mean and
variance, Annals of Mathematical Statistics 42:1187-1205.
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Table D-1 H-Statlsttc (95% UCL)

Number of Point*
3(d»W of tog

VstlkMI

010

0.2.0

0.30

040

oso
• 117

070

oia
0*0

100

119

ISO

200

2 SO

300

3 SO

400

4 SO

too
• 00

TOO

• 00

• 00
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2750

3299

4 108

5270

8499
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10490

It 740

16330

19600

26140

32690

39230

4.5770

&231D

S88SO

65 390

78470

81 UO

104 600

117 700

IJOMO

2221

24153

2 777

3175

3658

4 Ml

6031
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9074

13110

16350

tffflOO

22890

29360

32620

39130

45650

92160

58600

65700

2034

2196

2402
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3947

3661

4470
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7 120

11670

13 WO

16270

20 MO

23 190

27810

32430

37060

41640

1942

2060

2226
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2«M
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3796
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58M

9546
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13270

17010

19990

22630

26390

30140

33900

1006

1092

2135

2282

2465

2904

3420

4426

5164

8339

11 560

14000

IB 430

19680

22940

26200

29460

1849

1043

2 OSS

2 195

2354

2735

31*4

4068

4 741

7563

10460

13340

14040

17 780

20720

26600

1«7
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3011

2134

2277

26)8

3021

3820

4433

7021

0686

12380

13 730

16440

Id 160

24 590

1902

1 881

1 977

2069

2720

2W2

2902

3639

4M7

5396

6621

9118

11640

12910

15450

18000

73 100

11

1 787

1860

1949

2054

2176

2466

2810

3500

4033

S 154

6312

8677

11070

12270

14690

17 100

21950

12

1 77S

1 843

1927

2026

2141

2414

2738

3389

3896

4962

«067

8326

1 0,520

14080

16 390

21 030

1 763

1 830

1 909

2003
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2371

2679

3300
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4B05
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13580
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1 75*

1 me
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2336
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(3320
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1809

1 882

1968
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2549
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5557
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19 110

1 743

1 800

1 871

1054

2050

2280

2554

3 109

3544

5435

7423
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\ 738
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1 861

1042
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2009
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7016
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1 722

1 771

1 905
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2 19 1

2432
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5013

6815
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1 716

1 763

1897

1 973
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2873

3248
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11 ISO
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Number of Points
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1 73*
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1959

2 147
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63(0

109TO

12G80
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1942

2122

2337
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10 6 10
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11
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1856
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2310

2423

2737
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I03GO
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H430

1C
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1910

1 988

2075

2 1 7 1
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«1
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Attachment E
Calculation of the UCL95 for the Mean of a Non-Parametric

Distribution

If it is found that the underlying distribution of a set of concentration measurements is
neither normal nor lognormal, then the distribution is considered non-parametnc If there
are 1 5 or more data values then the upper 95 percent confidence limit (UCI^) of the
mean is calculated by application of the bootstrap method In the standard bootstrap
simulation, n data values are randomly selected with replacement from a data set
containing n values A randomly selected sample will likely differ from the actual set of
observations in that some of the observations will be omitted and others will be repeated.
This process is repeated 10,000 times with the mean of the chosen values calculated each
time The UCL^s of the mean is determined from the 10,000 simulated mean values as
follows

UCL9S = XB + 1 645 SB (E-l)

where

IT

~v k=\XB =
IT

IT = number of bootstrap iterations (10,000)
n

Xk, = i randomly selected data value for the k bootstrap iteration

Two variations of this bootstrap method are also used to calculate the UCLps of the mean
Each of these is described below
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"Bootstrap-t" Method

In addition to the mean value of the randomly selected samples, the parameter Sk is also
calculated after each bootstrap iteration:

(E-2)

For each bootstrap iteration a W- value is calculated as follows:

where

it

I*.
n

x, = actual (not bootstrapped) data values

The UCLgs for this bootstrap method is given by the following expression (Reference 1):

UCL -x-WS (E - 4)

where

S = \^

W0 05 = 5th percentile of the distribution of W^ values obtained from bootstrapping (500th

value of W for 10,000 bootstrapped values sorted from smallest to largest)
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Hall's Bootstrap-t Transformation

For each bootstrap sample a Q-value is calculated as follows:

27 6«
(E-5)

where

nS:

The Q-values calculated by use of Equation (E-5) are sorted from smallest to largest to
identify the 5th percentiJe value Qo 05 The corresponding W-value is then calculated as
follows:

V

~6n
-1

(£-6)

where

v = /=!

nS

The UCL95 is then given by

UCL95=x-W(Q005)S (E-1)
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UCLos Selection

To determine which of the 3 bootstrap calculated UCLgs values will be selected, the
frequency distributions of the following bootstrapped values are analyzed to determine
which of the following bootstrapped quantities is best described by a normal distribution:

Xk (Standard Bootstrap)

Wk (Bootstrap-t)

Qk (Hall's Bootstrap -t)

Each of these bootstrapped quantities is sorted from smallest to largest value to determine
values corresponding to the following cumulative distribution percentiles: 5, 10, 15, 20,
25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90 and 95. The correlation coefficient
is determined between these values and the corresponding percentile "Z-values" of a
normal distribution. The parameter having the highest correlation is determined and the
UCLx)s for the associated bootstrap method is selected to be the UCL95 for the non-
parametric data set.

Small Data Sets

For non-parametric data sets with less than 15 observations, the UCLss of the mean of the
underlying distribution is calculated as follows:

rr/^r — , S^0.05,n-l f r 0^UCL95 = x + -^— (E - 8)

where

too5,n-i - one-sided t-statistic for 5 percent error

Reference for Appendix E

1.) Manly, B.F.J., 1997.Randomization, Bootstrap and Monte Carlo Methods in Biology.
2nd edition, Chapman & Hall, pp.34-62.
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Attachment F
Anderson-Darling Test for Normality

Consider a data set (xj, X2,..., Xn) and the corresponding set of values (x(i), X(2>,. . . , X(n))

sorted from smallest to largest. The standard deviation of the data values is calculated by

use of the following expression:

n-l
(F-l)

where

The Anderson-Darling test statistic, A', is given by

(F-2)

0.75 2.25

n n
(F-3)

where

Ft = 0.5 erf\
X( ;\ — X

V2,

The greater the value of A2, the less confidence one has that the data values come from a

normal distribution. Values of A2 corresponding to 1, 5 and 10 percent confidence limits

are 3.857, 2.492 and 1.933, respectively (Reference 1).
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If the logarithms of the data values are used in place of the data values, then the
Anderson-Darlrng test statistic can be used to test whether the underlying distribution can
be characterized as lognormal

Reference

1 Giles, D.E.A., April, 2000. A Saddlepomt Approximation to the Distribution Function
of the Anderson-Darling Test Statistic, University of Victoria Econometrics Working
Paper EWP0005, ISBN 1485-6441

F-2



Attachment G
Outlier Testing

Dixon Test

For data sets having 25 or fewer members, statistical outliers may be identified by

application of the Dixon Test (Reference 1). This test examines extreme values at both

ends of the distribution. The assumption is made that the underlying distribution of these
data is normal. Let X( j ) , x<2), ... , x<n) represent the data sorted from smallest to largest
value. To test whether the smallest value x; i ) is an outlier, the test statistic C is computed
as follows:

C = ( ) (1) / o r 3 < « < 7 (G-la)
X(n) ~X(l)

C= ( / o r8< / i<10 (G-\b)
X(n-\) ~ X(l)

C= ( ) 0) for\\<n<U (G-lc)
X(n-\) ~X(\)

C= ) for\4<n<25 (G-\d)

If the value of C exceeds the 5% level of significance given in Table G-1, then \i) is
considered an outlier and should be investigated further

To test whether the largest data value x<n) is an outlier, the test statistic C is computed as

follows:

X(n) ~ X(\)
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c = -
x(n) *(/,-!)

~X

(2)

forS<n < (G-2b)

C =
X(n) X(n-2)

X(n)~X(2)

forll<n<\3 (G-2c)

c=-
X (n-2)

for\4<n<25 (G-2d)

If the value of C exceeds the 5% level of significance given in Table G-1, then xjn> is
considered an outlier and should be investigated further.

Rosner Test

Rosner's Test (Reference 1) can identify up to 10 outliers in a data set having 25 or more

members. It is assumed that the distribution underlying the data is normal. Let x;i), xp),

, X(n) represent the data sorted from smallest to largest value Compute the sample
mean, xf°)

avg, and standard deviation, s(0>, for all the data as follows

(0) _ ,=1
A"vg ~

5V ' =
71-1

/2

(G-3)

(G-4)

Determine the observation farthest from x(0)avg and label this observation y^. This

observation is then deleted from the data set and the sample mean x^'^vgand standard

deviation s^ are computed with the remaining data This process is repeated until 10

extreme values have been eliminated At the end of this process the following quantities

have been obtained:

|x(0)
L avg

(0) (0) V->y
0) (9) (9) (9)

>s
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For each potential outlier "r", the statistic Rr is calculated as follows:

(G-5)

If Rr is greater than the appropriate critical value for 5 percent significance (see Table G-
2), then there are "r" outliers that should be investigated.

Reference

1. Guidance for Data Quality Assessment: Practical Methods for Data Analysis: EPA
OA/G-9. OA96 Version. EPA Report Number 600R96084.
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Table G-1. Critica

Number of Points
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

I Values for Dixon's Test

0.05 Level of Significance
0.941
0.765
0.642
0.560
0.507
0.554
0.512
0.477
0.576
0.546
0.521
0.546
0.525
0.507
0.490
0.475
0.462
0.450
0.440
0.430
0.421
0.413
0.406



Table G-2. 5% Critical Values for Rosner's Test

Number of Points
25
26

Number of Potential Outliers
1

2820
2840

27 2 860
28
29
30
31
32
33
34
35
36
37
38
39
40
41

2880
2890
2910
2920
2940
2950
2970
2980
2990
3000
3010
3030
3040
3050

42 3 060
43
44
45
AF.

47
48
49
50
60
70
80
90
100
150
200
250
300
350
400
450
500

3070
3080
3090
3090
3100
3 110
3120
3130
3200
3260
3310
3350
3380
3520
3610
3670
3720
3770
3800
3840
3860

2
2800
2820
2840
2860
2880
2890
2910
2920
2940
2950
2970
2980
2990
3000
3010
3030
3040
3050
3060
3070
3080
3 09"
3090
3 100
3 110
3120
3190
3250
3300
3340
3380
3510
3600
3670
3720
3760
3800
3830
3860

3 4
2 780 2 760

5
2 730

2 800 2 780 2 760
2820 2 800 2 780
2 840 2 820
2860
2880
2890
2910
2920
2940
2950
2970
2980
2990
3000
3010
3030
3040

2840
2800
2820

2 860 2 840
2880
2890
2910

2860
2880
2890

2 920 2 910
2940
2950
2970
2980
2990
3000
3010

2920
2940
2950
2970
2980
2990
3000

3030 3010
3 050 3 040
3060
3070
3 nan
3090
3090
3100
3110
3 190
3250
3300
3340

3050
3060

3030
3040

6
2702

7
2674

8
2646

2 732 2 704 2 676
2754
2776

2728
2752

2 798 2 776
2818 2796
2840
2860

2820
2840

2 872 2 854
2 892 2 874
2904
2924

2888
2908

2 936 2 922
2958
2966
2976
2988
2998
3018
3028

3 050 | 3 038
3 nvn 3 ofsn J 3 rus
3080
3090
3090
3100
3 180
3240
3290
3340

3 380 3 370
3510
3600
3670
3720
3760
3800

3510
3600
3670
3720
3760
3800

3 830 3 830
3860 3860

3070
3080
3090
3090
3 170
3240
3290
3330
3370
3510
3600
3670
3720
3760
3800
3830
3860

3058
3070
3080
3082
3164
3234
3284
3326
3366
3508
3598
3668
3718
3760
3800
3830
3860

2946
2952
2962

2702
2728
2754
2774
2800
2820
2836
2856
2872
2892
2908

9
2618
2648
2676
2704
2732
2752
2780
2800
2818
2838
2856
2876
2894

2 934 2 922
2938
2948

2924
2934

2 976 2 964 2 952
2986
3006
3016

2 974 2 962
2994
3004

3026 3014

2982
2992
3002

10
2590
2620
2650
2680
2710
2730
2760
2780
2800
2820
2840
2860
2880
2910
2910
2920
2940
2950
2970
2980
2990

imfi •* o'4 ' 3017 3onn
3046
3060

3 034 3 022
3050 3040

3 070 3 060 3 050
3074
3 158
3228
3278
3322
3362
3506
3596
3666
3716
3760
3800
3830

3 066 3 058
3152
3222

3146
3216

3 272 3 266
3318 , 3314
3358
3504
3594
3664
3714
3760

3354
3502
3592
3662
3712
3760

3 800 3 800
3830 3830

3 860 3 860 3 860

3010
3030
3040
3050
3140
3210
3260
3310
3350
3500
3590
3660
3710
3760
3800
3830
3860



Attachment H
Cumulative Frequency Distribution Plots

Before a set of data is tested for normality or lognormality by use of the Shapiro-
Wilk/D'Agostino or Anderson-Darling tests, it is advisable to examine the data
graphically to determine whether a normal, lognormal or non-parametric distribution is
appropriate. This graphical presentation can also reveal the presence of potential outliers
in the data set. Consider a set of n data values x,. These data points can represent either
the actual measurements or the data transformed by taking the logarithm of each
measurement. The cumulative frequency distribution of these values is given by the
following expression:

where

X(i) = ith value of (x,, j = l,n) sorted from smallest to largest

The standardized normal variable, Z, associated with this cumulative frequency is given
by the following approximation:

Z = sign(Fn(x)-0.5}(l.238t(l + 0.0262 /)) (H-2)

where

sign(Fn(x)-V.5) = +} if/•„(*)-0.5 >0

-1 if Fn(x)-Q.5<0

In Figure H-l, a plot of Z vs. x is shown for 22 data points generated from an EXCEL
spreadsheet normal distribution random number generator. Not surprisingly the data
points fall along a straight line, indicating that the underlying distribution of the data
values is normal. A least-squares fit of a straight line to the data points in Figure H-l
provides an estimate of the mean, , and square root of the variance, , of the best-fit
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normal distribution. If Z = A x -r B is the equation of the best-fit line, then the
corresponding best-fit values of and are given by:

(H-3a)

cr=- (H-lb)
A

H-2



Figure H-1

N

NormaLPmhability Plot
y = 0.4514x-1.865?

R2 = 0.9622
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ATTACHMENT I

PROGRAM INPUT AND OUTPUT FILES



surfacesoil_qsouth_2378TCDDTEQ_data

0.00004924
5.58055E-05
0.000097905
0.000051915
0.000038011
6.23465E-05
0.000072015
4.49225E-05
0.000094285

0.00682
0.00040966
0.00047766
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surfacesoil_qsouth_2378TCDDTEQ_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.16934E-02

-2-



surfacesoil_qsouth_2378TCDDTEQ_sboot

NUMBER OF DATA POINTS = 12
MEAN= 0.6895E-03
SQUARE ROOT OF VARIANCE= 0.1854E-02
STANDARD DEVIATION= 0.1936E-02
SKEWNESS= 0.2984E-I-01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION 0.2808E+01
MINIMUM = 0.3801 E-04
MAXIMUM = 0.6820E-02

MEAN OF LOG DATA = -0.8994E+01
STANDARD DEVIATION OF LOG DATA = 0.1504E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.3904E+01

MVUE ESTIMATE OF THE MEAN = 0.3265E-03
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.595E-03
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1553E-03

MLh tS I IMA i b Uh I Ht MbAN = 0.3b4yb-U3

MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1129E-02

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2470E-03
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2326E-03

AVERAGE OF BOOTSTRAPPED VALUES = 0.6853E-03

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.5322E-03

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.6614E-03
B= 0.5364E-03
R= 0.9521 E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.1372E+01
B= 0.2110E+01
R= 0.8796E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.3349E+01
B= 0.6785E+01
R= 0.6239E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1785E-02

UCL95 STANDARD BOOT = 0.1561E-02

UCL95 BOOTSTRAP-T FROM SORT = 0.1205E-01

-3-



surfacesoil_qsouth_2378TCDDTEQ_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1208E-01

UCL95 T-DISTRIBUTION = 0.1693E-02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1609E-02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.2124E-02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY^ 0.3188E-02

UCL95 FROM LOG JACKKNIFE = 0.6648E-03

UCL95 LN CHEBYCHEV INEQUALITY = 0.1020E-02

UCL95 FROM H-STATISTIC = 0.2261 E-02

— 4—



surfacesoi!_qsouth_antimony_data

1.05
1.1
1.1

1.35
1.1
1.3
1.3

1.15
1.25
2.75

47
23
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surfacesoil_qsouth_antimony_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.14250E+02
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surfacesoil_qsouth_antimony_sboot

NUMBER OF DATA POINTS = 12
MEAN= 0.6954E+01
SQUARE ROOT OF VARIANCE= 0.1347E+02
STANDARD DEVIATION 0.1407E+02
SKEWNESS= 0.2268E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION 0.2023E+01
MINIMUM = 0.1050E+01
MAXIMUM = 0.4700E+02

MEAN OF LOG DATA = 0.7933E+00
STANDARD DEVIATION OF LOG DATA = 0.1295E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.3479E+01

MVUE ESTIMATE OF THE MEAN = 0.4581 E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.689E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1865E+01

MLfc ESTIMATE OF THE MEAN = 0.5114h+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1067E+02

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.3881 E+01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2871 E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.6958E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.3930E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.6780E+01
B= 0.4088E+01
R= 0.9880E+00

QUANTILE ANALYSIS FOR °W" VALUES
A = -0.1212E+01
B= 0.2562E+01
R= 0.6475E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.2552E+02
B= 0.5542E+02
R= 0.4853E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1445E+02

UCL95 STANDARD BOOT = 0.1342E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.1791 E+03
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surfacesoil_qsouth_antimony_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1770E+03

UCL95 T-DISTRIBUTION = 0.1425E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1364E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1648E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.2511 E+02

UCL95 FROM LOG JACKKNIFE = 0.9038E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.1292E+02

UCL95 FROM H-STATISTIC = 0.1990E+02
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surfacesoil_qsouth_arsenic_data

17
5

5.5
4.3
33
5.1
7.9
7.1
3.3

6
17.5
4.2
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surfacesoil_qsouth_arsenic_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

COEFFICIENT OF VARIATION = 0.90583E+00
MAXIMUM DATA VALUE = 0.33000E+02

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.13449E+02
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surfacesoil_qsouth_arsenic_sboot

NUMBER OF DATA POINTS = 12
MEAN= 0.9658E+01
SQUARE ROOT OF VARIANCE= 0.8376E+01
STANDARD DEVIATION 0.8749E+01
SKEWNESS= 0.1798E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION 0.9058E+00
MINIMUM = 0.3300E+01
MAXIMUM = 0.3300E+02

MEAN OF LOG DATA = 0.2003E+01
STANDARD DEVIATION OF LOG DATA = 0.6984E+00

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.2412E+01

MVUE ESTIMATE OF THE MEAN = 0.9238E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.677E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1940E+01

fvlLE ESTIMATE OF THE MEAN = C.9463E-f-0 i
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.7503E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.9112E+01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2415E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.9684E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2417E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A = 0.9631 E+01
B= 0.2426E+01
R= 0.9966E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.1060E+00
B= 0.4082E+00
R= 0.9593E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.6517E-02
B= 0.2908E+00
R= 0.9938E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1397E+02

UCL95 STANDARD BOOT = 0.1366E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.1806E+02
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surfacesoil_qsouth_arsenic_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1697E+02

UCL95 T-DISTRIBUTION = 0.1419E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1381 E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1521E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.2095E+02

UCL95 FROM LOG JACKKNIFE = 0.1345E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.1791 E+02

UCL95 FROM H-STATISTIC = 0.1572E+02
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surfacesoiLqsouth_benzoaantriracene_data

0.065
0.085
2.515

0.2
0.041
0.03
1.42

0.045
0.045
0.21
1.8

0.23
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surfacesoil_qsouth_benzoaanthracene_mstat

0 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

COEFFICIENT OF VARIATION = 0.15317E+01
MAXIMUM DATA VALUE = 0.25150E+01

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.10339E+01
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surfacesoil_qsouth_benzoaanthracene_sboot

NUMBER OF DATA POINTS = 12
MEAN= 0.5572E+00
SQUARE ROOT OF VARIANCE= 0.8171 E+00
STANDARD DEVIATION 0.8534E+00
SKEWNESS= 0.1400E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION 0.1532E+01
MINIMUM = 0.3000E-01
MAXIMUM = 0.2515E+01

MEAN OF LOG DATA = -0.1740E+01
STANDARD DEVIATION OF LOG DATA = 0.1580E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.4062E+01

MVUE ESTIMATE OF THE MEAN = 0.5064E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.985E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2531 E+00

MLb bb i IMA 11 Uh I Hh MhAN = O.bl 13h+00

MLE ESTIMATE OF THE STANDARD DEVIATION = 0.2039E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.4748E+00
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.3113E+00

AVERAGE OF BOOTSTRAPPED VALUES = 0.5586E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2374E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.5545E+00
B= 0.2377E+00
R= 0.9973E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.7319E-01
B= 0.3717E+00
R = 0.9693E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A= 0.1298E-01
B= 0.2587E+00
R= 0.9931 E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.9725E+00

UCL95 STANDARD BOOT = 0.9491 E+00

UCL95 BOOTSTRAP-T FROM SORT = 0.1321 E+01
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surfacesoiLqsouth_benzoaanthracene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.9322E+00

UCL95 T-DISTRIBUTION = 0.9996E+00

UCL95 FROM CENTRAL LIMIT THEOREM = 0.9624E+00

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1069E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1658E+01

UCL95 FROM LOG JACKKNIFE = 0.1034E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.1638E+01

UCL95 FROM H-STATISTIC = 0.4232E+01
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surfacesoil_qsouth_benzoapyrene_data

0.205
2.975

1.8
0.046
0.04
0.18
0.23

0.048
0.2

0.092
1.29

0.075
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surfacesoil_qsouth_benzoapyrene_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POlNTS= 12

COEFFICIENT OF VARIATION = 0.15648E+01
MAXIMUM DATA VALUE = 0.29750E+01

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)=0.10506E+01
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surfacesoil_qsouth_benzoapyrene_sboot

NUMBER OF DATA POINTS = 12
MEAN= 0.5984E+00
SQUARE ROOT OF VARIANCE= 0.8965E+00
STANDARD DEVIATION= 0.9364E+00
SKEWNESS= 0.1672E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION 0.1565E+01
MINIMUM = 0.4000E-01
MAXIMUM = 0.2975E+01

MEAN OF LOG DATA = -0.1563E+01
STANDARD DEVIATION OF LOG DATA = 0.1476E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.3845E+01

MVUE ESTIMATE OF THE MEAN = 0.5322E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.946E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2482E+00

MLb bS I IMA i b Or I Hb MbAN = 0.6222b+00
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1740E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.5004E+00
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.3063E+00

AVERAGE OF BOOTSTRAPPED VALUES = 0.5965E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2556E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.5913E+00
B= 0.2564E+00
R= 0.9968E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.1002E+00
B= 0.3999E+00
R= 0.9451 E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A= 0.1231E-02
B= 0.2689E+00
R= 0.9978E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1051 E+01

UCL95 STANDARD BOOT = 0.1017E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.1630E+01
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surfacesoil_qsouth_benzoapyrene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1153E+01

UCL95 T-DISTRIBUTION = 0.1084E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1043E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1183E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1807E+01

UCL95 FROM LOG JACKKNIFE = 0.1051 E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.1642E+01

UCL95 FROM H-STATISTIC = 0.3442E+01

-20-



surfacesoil_qsouth_benzobfluorene_data

0.056
0.2

0.19
3.3

0.036
1.475
0.22

0.069
0.033
0.21
0.23
2.69
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surfacesoil_qsouth_benzobfluorene_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

COEFFICIENT OF VARIATION = 0.15662E+01
MAXIMUM DATA VALUE = 0.33000E+01

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.13467E+01
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surfacesoil_qsouth_benzobfluorene_sboot

NUMBER OF DATA POINTS = 12
MEAN= 0.7257E+00
SQUARE ROOT OF VARIANCE= 0.1088E+01
STANDARD DEVIATION 0.1137E+01
SKEWNESS= 0.1495E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION 0.1566E+01
MINIMUM = 0.3300E-01
MAXIMUM = 0.3300E+01

MEAN OF LOG DATA = -0.1 461 E+01
STANDARD DEVIATION OF LOG DATA = 0.1576E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.4054E+01

MVUE ESTIMATE OF THE MEAN = 0.6659E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.129E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.3320E+00

MLb bb I IMA i b vJt- i~Ht MbAN =

MLE ESTIMATE OF THE STANDARD DEVIATION = 0.2660E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.6303E+00
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.3989E+00

AVERAGE OF BOOTSTRAPPED VALUES = 0.7249E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.3135E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.7186E+00
B= 0.3146E+00
R= 0.9973E+00

QUANTILE ANALYSIS FOR "W° VALUES
A = -0.9185E-01
B= 0.4014E+00
R= 0.9275E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A= 0.5083E-02
B= 0.2692E+00
R = 0.9991 E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1272E+01

UCL95 STANDARD BOOT = 0.1241 E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.2102E+01
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surfacesoil_qsouth_benzobfluorene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1501 E+01

UCL95 T-DISTRIBUTION = 0.1315E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1266E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1417E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY^ 0.2193E+01

UCL95 FROM LOG JACKKNIFE = 0.1347E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.2150E+01

UCL95 FROM H-STATISTIC = 0.551 OE+01
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surfacesoil_qsouth_chromium_data

8.2
660
49.5
13
16
13
20
20
160
17
24
8
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surfacesoil_qsouth_chromium_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.18058E+03
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surfacesoil_qsouth_chromium_sboot

NUMBER OF DATA POINTS = 12
MEAN= 0.8406E+02
SQUARE ROOT OF VARIANCE= 0.1782E+03
STANDARD DEVIATION 0.1862E+03
SKEWNESS= 0.2774E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION 0.2215E+01
MINIMUM = 0.8000E+01
MAXIMUM = 0.6600E+03

MEAN OF LOG DATA = 0.3297E+01
STANDARD DEVIATION OF LOG DATA = 0.1293E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.3475E+01

MVUE ESTIMATE OF THE MEAN = 0.5588E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.839E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2272E+02

MLE ESTIMATE OF THE MEAN = 0.6236t+02

MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1297E+03

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.4845E+02
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.331 OE+02

AVERAGE OF BOOTSTRAPPED VALUES = 0.8322E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.5087E+02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.8145E+02
B= 0.5104E+02
R = 0.9828E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.7534E+00
B= 0.1511 E+01
R = 0.7633E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.8001 E+00
B= 0.1945E+01
R= 0.5521 E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1804E+03

UCL95 STANDARD BOOT = 0.1669E+03

UCL95 BOOTSTRAP-T FROM SORT = 0.1212E+04
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surfacesoiLqsouth_chromium_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1213E+04

UCL95 T-DISTRIBUTION = 0.1806E+03

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1725E+03

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.2185E+03

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY^ 0.3243E+03

UCL95 FROM LOG JACKKNIFE = 0.1079E+03

UCL95 LN CHEBYCHEV INEQUALITY = 0.1574E+03

UCL95 FROM H-STATISTIC = 0.2418E+03
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surfacesoil_qsouth_dieldrin_data

0.28
0.021

0.00041
0.0088
0.0019
0.375

0.00066
0.0021
0.0033

0.1
0.0022

0.16
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surfacesoil_qsouth_dieidnn_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

COEFFICIENT OF VARIATION = 0.16028E+01
MAXIMUM DATA VALUE = 0.37500E+00

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.26909E+00
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surfacesoil_qsouth_dieldrin_sboot

NUMBER OF DATA POINTS = 12
MEAN= 0.7961 E-01
SQUARE ROOT OF VARIANCE= 0.1222E+00
STANDARD DEVIATION= 0.1276E+00
SKEWNESS= 0.1415E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.1603E+01
MINIMUM = 0.41 OOE-03
MAXIMUM = 0.3750E+00

MEAN OF LOG DATA = -0.4531 E+01
STANDARD DEVIATION OF LOG DATA = 0.2413E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.5872E+01

MVUE ESTIMATE OF THE MEAN = 0.1058E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.380E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.7715E-01

MLE ESTIMATE OF THE MEAN = 0.1978E+00
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.3629E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1067E+00
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.9041 E-01

AVERAGE OF BOOTSTRAPPED VALUES = 0.7957E-01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.3509E-01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A = 0.7901 E-01
B= 0.3527E-01
R= 0.9978E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.8459E-01
B= 0.3901 E+00
R= 0.9496E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A= 0.1562E-02
B= 0.2788E+00
R= 0.9989E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1411 E+00

UCL95 STANDARD BOOT = 0.1373E+00

UCL95 BOOTSTRAP-T FROM SORT = 0.2160E+00
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surfacesoil_qsouth_dieldrin_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1634E+00

UCL95 T-DISTRIBUTION = 0.1458E+00

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1402E+00

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1563E+00

UCL95 FROM REGULAR CHEBYCHEV INEQUAL!TY= 0.2443E+00

UCL95 FROM LOG JACKKNIFE = 0.2691 E+00

UCL95 LN CHEBYCHEV INEQUALITY = 0.4507E+00

UCL95 FROM H-STATISTIC = 0.1418E+02
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surfacesoil_qsouth_manganese_data

630
460
2100
380
370
290
735
660
320
380
595
320
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surfacesoil_qsouth_manganese_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.85995E+03
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surfacesoil_qsouth_manganese_sboot

NUMBER OF DATA POINTS = 12
MEAN= 0.6033E+03
SQUARE ROOT OF VARIANCE= 0.4739E+03
STANDARD DEVIATION= 0.4950E+03
SKEWNESS= 0.2538E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION 0.8204E+00
MINIMUM = 0.2900E+03
MAXIMUM = 0.21 OOE+04

MEAN OF LOG DATA = 0.6226E+01
STANDARD DEVIATION OF LOG DATA = 0.5486E+00

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.2202E+01

MVUE ESTIMATE OF THE MEAN = 0.5795E+03
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.328E+03
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.9433E+02

MLE ESTIMATE CF THE MEAN = 0.58'~6E+C3
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.3482E+03

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.5731 E+03
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.1234E+03

AVERAGE OF BOOTSTRAPPED VALUES = 0.6045E+03

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1376E+03

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.6000E+03
B= 0.1377E+03
R = 0.9889E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.2434E+00
B= 0.5701 E+00
R= 0.9385E+00

QUANTILE ANALYSIS FOR "Q" VALUES:
A = -0.1388E+00
B= 0.4702E+00
R = 0.9525E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.8638E+03

UCL95 STANDARD BOOT = 0.8309E+03

UCL95 BOOTSTRAP-T FROM SORT = 0.1280E+04
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suriacesoil_qsouth_manganese_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1088E+04

UCL95 T-DISTRIBUTION = 0.8599E+03

UCL95 FROM CENTRAL LIMIT THEOREM = 0.8384E+03

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.9502E+03

UCL95 FROM REGULAR CHEBYCHEV 1NEQUALITY= 0.1242E+04

UCL95 FROM LOG JACKKNIFE = 0.7947E+03

UCL95 LN CHEBYCHEV INEQUALITY = 0.1001E+04

UCL95 FROM H-STATISTIC = 0.8459E+03
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surfacesoil_qsouth_totalpcbs_data

1.39785
0.437
10.905
0.03265
0.0292
0.02825
0.0303
0.03195
13.402
2.687
2.8831
1.1175
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surfacesoiLqsouth_totalpcbs_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.51027E+01
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surfacesoil_qsouth_totalpcbs_sboot

NUMBER OF DATA POINTS = 12
MEAN= 0.2748E+01
SQUARE ROOT OF VARIANCE= 0.4348E+01
STANDARD DEVIATION 0.4541 E+01
SKEWNESS= 0.1655E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION^ 0.1652E+01
MINIMUM = 0.2825E-01
MAXIMUM = 0.1340E+02

MEAN OF LOG DATA = -0.901 OE+00
STANDARD DEVIATION OF LOG DATA = 0.2461 E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.5979E+01

MVUE ESTIMATE OF THE MEAN = 0.4326E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.160E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.3200E+01

MLb bo I IMA 11 Ur 1Mb M'EAN = 0.b38aE-t-Ul

MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1730E+03

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.4907E+01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.3145E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.2744E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1250E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2714E+01
B= 0.1259E+01
R= 0.9971 E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.1672E+00
B= 0.5371 E+00
R= 0.8556E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.4449E-01
B= 0.3689E+00
R= 0.9364E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.4923E+01

UCL95 STANDARD BOOT = 0.4800E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.1108E+02
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surfacesoil_qsouth_totalpcbs_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1141 E+02

UCL95 T-DISTRIBUTION = 0.5103E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.4905E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.5574E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.8608E+01

UCL95 FROM LOG JACKKNIFE = 0.1056E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.1863E+02

UCL95 FROM H-STATISTIC = 0.7086E+03
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14dichlorobenzene_data

2.1
0.205

19
0.205

65
39
1.3
1.4

0.19
3.75
0.9
160
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alLsoi,_p_14dichlorobenzene_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

COEFFICIENT OF VARIATION = 0.19354E+01
MAXIMUM DATA VALUE = 0.16000E+03

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)=0.66963E+02
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all_soil_P_14dichlorobenzene_sboot

NUMBER OF DATA POINTS = 12
MEAN= 0.2442E+02
SQUARE ROOT OF VARIANCE= 0.4525E+02
STANDARD DEVIATION 0.4726E+02
SKEWNESS= 0.2214E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.1935E+01
MINIMUM = 0.1900E+00
MAXIMUM = 0.1600E+03

MEAN OF LOG DATA = 0.1132E+01
STANDARD DEVIATION OF LOG DATA = 0.2339E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.5708E+01

MVUE ESTIMATE OF THE MEAN = 0.2698E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.924E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1921 E+02

MLE ESI IMATE OF THE MEAN = 0.4780E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.7349E+03

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2582E+02
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2291 E+02

AVERAGE OF BOOTSTRAPPED VALUES = 0.2431 E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1301 E+02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2389E+02
B= 0.1305E+02
R= 0.9939E+00

QUANTILE ANALYSIS FOR "W VALUES
A = -0.1898E+00
B= 0.5266E+00
R= 0.9159E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.3547E-01
B= 0.3255E+00
R= 0.9935E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.4808E+02

UCL95 STANDARD BOOT = 0.4571 E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.9976E+02
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all_soil_p_14dichlorobenzene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.7337E+02

UCL95 T-DISTRIBUTION = 0.4893E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.4687E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.5618E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.8541 E+02

UCL95 FROM LOG JACKKNIFE = 0.6696E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.1129E+03

UCL95 FROM H-STATISTIC = 0.2675E+04
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all_soil_p_2378 TCDD TEQ_data

0.001262
0.000281
6.66E-05
7.57E-05
0.000344
0.000264

3.7E-05
0.000418
5.82E-05
0.000364
0.000127
0.000105
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all_soil_P_2378 TCDD TEQ_msdata

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

COEFFICIENT OF VARIATION = 0.11871 E+01
MAXIMUM DATA VALUE = 0.12621 E-02

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.44232E-03
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all_soil_p_2378 TCDD TEQ_sboot

NUMBER OF DATA POINTS = 12
MEAN= 0.2834E-03
SQUARE ROOT OF VARIANCE= 0.3221 E-03
STANDARD DEVIATION= 0.3364E-03
SKEWNESS= 0.221 OE+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.1187E+01
MINIMUM = 0.3702E-04
MAXIMUM = 0.1262E-02

MEAN OF LOG DATA = -0.8664E+01
STANDARD DEVIATION OF LOG DATA = 0.1030E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.2970E+01

MVUE ESTIMATE OF THE MEAN = 0.2761 E-03
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.314E-03
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.8799E-04

MLE ESTIMATE OF THE MEAN = 0.2935E-03
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.4033E-03

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2740E-03
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.9374E-04

AVERAGE OF BOOTSTRAPPED VALUES = 0.2835E-03

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.9356E-04

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A = 0.2808E-03
B= 0.9367E-04
R = 0.9928E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.1653E+00
B= 0.4641 E+00
R= 0.9615E+00

QUANTILE ANALYSIS FOR 'Q" VALUES
A = -0.9955E-01
B= 0.4202E+00
R= 0.9743E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.4575E-03

UCL95 STANDARD BOOT = 0.4373E-03

UCL95 BOOTSTRAP-T FROM SORT = 0.6416E-03

-47-



all_soil_p_2378 TCDD TEQ_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.5379E-03

UCL95 T-DISTRIBUTION = 0.4578E-03

UCL95 FROM CENTRAL LIMIT THEOREM = 0.4431 E-03

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.5093E-03

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.7174E-03

UCL95 FROM LOG JACKKNIFE = 0.4423E-03

UCL95 LN CHEBYCHEV INEQUALITY = 0.6694E-03

UCL95 FROM H-STATISTIC = 0.7380E-03
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ail_soil_p_Arsenic_data

8.9
4

1.7
15
7.9
26
9.4
14
12
12
27
17
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all_soil_p_Arsenic_mstat

0 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NORMAL-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

UCL95(T-DIST.) = 0.16901 E+02

-50-



al,_soil_p_Arsenic_sboot

NUMBER OF DATA POINTS = 12
MEAN= 0.1291 E+02
SQUARE ROOT OF VARIANCE= 0.7373E+01
STANDARD DEVIATION= 0.7701 E+01
SKEWNESS= 0.5761 E+00
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION 0.5966E+00
MINIMUM = 0.1700E+01
MAXIMUM = 0.2700E+02

MEAN OF LOG DATA = 0.2343E+01
STANDARD DEVIATION OF LOG DATA = 0.7721 E+00

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.2525E+01

MVUE ESTIMATE OF THE MEAN = 0.1361 E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.111 E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.3181 E+01

MLE ESTIMATE OF THE MEAN = 0.1403E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1266E+02

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1382E+02
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2293E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1293E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2141 E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1292E+02
B= 0.2134E+01
R = 0.9994E+00

QUANTILE ANALYSIS FOR "W VALUES
A = -0.2663E-01
B= 0.3318E+00
R= 0.9945E+00

QUANTILE ANALYSIS FOR 'Q" VALUES
A = -0.1142E-01
B = 0.3299E+00
R= 0.9905E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1657E+02

UCL95 STANDARD BOOT = 0.1645E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.1788E+02
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all_soil_p_Arsenic_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1829E+02

UCL95 T-DISTRIBUTION = 0.1690E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1657E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1696E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.2285E+02

UCL95 FROM LOG JACKKNIFE = 0.1794E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.2783E+02

UCL95 FROM H-STATISTIC = 0.2525E+02
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all_soil_P_benzene_data

0.00355
0.7
2.3

0.00475
0.28

0.355
0.0094
0.0038

2.2
0.64
0.78
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all_soil_p_benzene_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 11

UCL95(T-DIST.) = 0.11196E+01
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all_soil_p_benzene_sboot

NUMBER OF DATA POINTS = 11
MEAN= 0.6615E+00
SQUARE ROOT OF VARIANCE= 0.7994E+00
STANDARD DEVIATION= 0.8384E+00
SKEWNESS= 0.1215E+01
CRITICAL SKEWNESS = 0.9240E+00
COEFFICIENT OF VARIATION 0.1267E+01
MINIMUM = 0.3550E-02
MAXIMUM = 0.2300E+01

MEAN OF LOG DATA = -0.2088E+01
STANDARD DEVIATION OF LOG DATA = 0.2640E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.6641 E+01

MVUE ESTIMATE OF THE MEAN = 0.1710E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.665E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1344E+01

MLE ESTIMATE OF THE MEAN = 0.4045E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1319E+03

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2382E+01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.9292E+00

AVERAGE OF BOOTSTRAPPED VALUES = 0.6587E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2405E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A = 0.6547E+00
B= 0.2421 E+00
R= 0.9981 E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.9706E-01
B= 0.4261 E+00
R= 0.9412E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.4427E-01
B= 0.3795E+00
R= 0.9533E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1078E+01

UCL95 STANDARD BOOT = 0.1054E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.1650E+01
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al,_soil_p_benzene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1519E+01

UCL95 T-DISTRIBUTION = 0.1120E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1077E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1176E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY^ 0.1791 E+01

UCL95 FROM LOG JACKKNIFE = 0.4066E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.7716E+01

UCL95 FROM H-STATISTIC = 0.1035E+04
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7
0.62

3
93

3.6
0.75
1.2
2

2.3
6.8
8.7
5.6
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all_soil_p_cadmium_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POlNTS= 12

COEFFICIENT OF VARIATION = 0.24424E+01
MAXIMUM DATA VALUE = 0.93000E+02

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.13337E+02
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all_soil_p_cadmium_sboot

NUMBER OF DATA POINTS = 12
f\"?AN= 0.1066E+02
S 'JARE ROOT OF VARIANCE= 0.2494E+02
STANDARD DEVIATION= 0.2605E+02
SKEWNESS= 0.2967E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION 0.2442E+01
MINIMUM = 0.6200E+00
MAXIMUM = 0.9300E+02

MEAN OF LOG DATA = 0.1132E+01
ST HARD DEVIATION OF LOG DATA = 0.1367E+01

H£ ATISTIC BY LAGRANGIAN INTERPOLATION = 0.3622E+01

MVUE ESTIMATE OF THE MEAN = 0.6953E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.112E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2995E+01

MLE ESTIMATE OF THE MEAN = 0.7894E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1847E+02

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.6096E+01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0 4032E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1070E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.7262E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1040E+02
B= 0.7187E+01
R = 0.9594E+00

QUANTILE ANALYSIS FOR "W VALUES
A = -0.1048E+01
B= 01632E+01
R = 0.8847E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.4535E+00
B= 0.9175E+00
R = 0.9123E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.2546E+02

UCL95 STANDARD BOOT = 0.2265E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.1194E+03
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all_soiLp_cadmiunn_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.7181 E+02

UCL95 T-DISTRIBUTION = 0.2417E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.2303E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.2992E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY 0.4427E+02

UCL95 FROM LOG JACKKNIFE = 0.1334E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.2034E+02

UCL95 FROM H-STATISTIC = 0.3512E+02
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all_soil_p_dieldrin_data

0.003
0.12

0.0375
0.002
0.0405
0.038
0.0095
0.066
0.017
0.54
0.56
0.073
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all_soil_p_dieldrin_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

COEFFICIENT OF VARIATION = 0.16022E+01
MAXIMUM DATA VALUE = 0.56000E+00

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.28249E+00
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all_soiLp_dieldrin_sboot

NUMBER OF DATA POINTS = 12
MEAN= 0.1255E+00
SQUARE ROOT OF VARIANCE= 0.1926E+00
STANDARD DEVIATION= 0.2011 E+00
SKEWNESS= 0.1684E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION 0.1602E+01
MINIMUM = 0.2000E-02
MAXIMUM = 0.5600E+00

MEAN OF LOG DATA = -0.3264E+01
STANDARD DEVIATION OF LOG DATA = 0.1759E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.4441 E+01

MVUE ESTIMATE OF THE MEAN = 0.1393E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.314E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.7735E-01

MLE ESTIMATE OF THE MEAN = 0.1795E+00
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.8236E+00

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1426E+00
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.7786E-01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1255E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.5588E-01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1239E+00
B= 0.5656E-01
R= 0.9950E+00

QUANTILE ANALYSIS FOR "W VALUES
A = -0.2406E+00
B= 0.6839E+00
R= 0.7904E+00

QUANTILE ANALYSIS FOR 'Q" VALUES
A = -0.6524E-01
B= 0.4167E+00
R= 0.8885E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.2191 E+00

UCL95 STANDARD BOOT = 0.2175E+00

UCL95 BOOTSTRAP-T FROM SORT = 0.6412E+00
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all_soil_p_dieldrin_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.4328E+00

UCL95 T-DISTRIBUTION = 0.2298E+00

UCL95 FROM CENTRAL LIMIT THEOREM = 0.2211 E+00

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.2512E+00

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.3851 E+00

UCL95 FROM LOG JACKKNIFE = 0.2825E+00

UCL95 LN CHEBYCHEV INEQUALITY = 0.4851 E+00

UCL95 FROM H-STATISTIC = 0.1892E+01
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all_soil_p_ethylbenzene_data

0.78
0.00026

0.11
10
2.5

0.0024
3.6
78

0.00475
0.007
0.59
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all_soiLp_ethylbenzene_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 11

COEFFICIENT OF VARIATION = 0.26674E+01
MAXIMUM DATA VALUE = 0.78000E+02

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.11038E+03
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all_soil_p_ethylbenzene_sboot

NUMBER OF DATA POINTS = 11
MEAN= 0.8690E+01
SQUARE ROOT OF VARlANCE= 0.221 OE+02
STANDARD DEVIATION 0.2318E+02
SKEWNESS= 0.2764E+01
CRITICAL SKEWNESS = 0.9240E+00
COEFFICIENT OF VARIATION= 0.2667E+01
MINIMUM = 0.2600E-03
MAXIMUM = 0.7800E+02

MEAN OF LOG DATA = -0.1702E+01
STANDARD DEVIATION OF LOG DATA = 0.3973E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.9808E+01

MVUE ESTIMATE OF THE MEAN = 0.3166E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.239E+03
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2987E+02

MLE ESTIMATE OF THE MEAN = 0.4884E+03
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1309E+07

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.4648E+02
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.3526E+02

AVERAGE OF BOOTSTRAPPED VALUES = 0.8707E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.6673E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.8426E+01
B= 0.6719E+01
R = 0.9659E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.1024E+01
B= 0.1826E+01
R= 0.8351 E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.4916E+00
B= 0.1186E+01
R = 0.7023E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.2223E+02

UCL95 STANDARD BOOT = 0.1968E+02

UCL95 BOOTSTRAPT FROM SORT = 0.1598E+03
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all_soil_p_ethylbenzene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1390E+03

UCL95 T-DISTRIBUTION = 0.2135E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.2019E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.2641 E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.3993E+02

UCL95 FROM LOG JACKKNIFE = 0.1104E+03

UCL95 LN CHEBYCHEV INEQUALITY = 0.1652E+03

UCL95 FROM H-STATISTIC = 0.1098E+09
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aII_soil_p_MCPA 2methyl 4cholorphenoxoxyacetic_data

1.15
1.15
1.15
1.25

1.1
210
1.15

27
1.1

11.5
1.25
1.25
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all_soil_p_MCPA 2methyl 4cholorphenoxoxyacetic_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.52609E+02
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all_soil_p_MCPA 2methyl 4cholorphenoxoxyacetic_sboot

NUMBER OF DATA POINTS = 12
MEAN= 0.2159E+02
SQUARE ROOT OF VARIANCE= 0.5729E+02
STANDARD DEVIATION= 0.5983E+02
SKEWNESS= 0.2930E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.2772E+01
MINIMUM = 0.11 OOE+01
MAXIMUM = 0.21 OOE+03

MEAN OF LOG DATA = 0.1042E+01
STANDARD DEVIATION OF LOG DATA = 0.1722E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.4363E+01

MVUE ESTIMATE OF THE MEAN = 0.9836E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.215E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.5353E+01

MLE ESTIMATE OF THE MEAN = 0.1250E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.5365E+02

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.6825E+01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.8058E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.2179E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1644E+02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2141 E+02
B= 0.1631 E+02
R = 0.9655E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.9097E+00
B= 0.1698E+01
R= 0.8084E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.3689E+01
B= 0.8281 E+01
R = 0.4738E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.5508E+02

UCL95 STANDARD BOOT = 0.4883E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.4139E+03
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aII_soiI_p_MCPA 2methyl 4cholorphenoxoxyacetic_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.4140E+03

UCL95 T-DISTRIBUTION = 0.5261 E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.5000E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.6562E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.9880E+02

UCL95 FROM LOG JACKKNIFE = 0.2130E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.3377E+02

UCL95 FROM H-STATISTIC = 0.1205E+03
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all
l_sojl_p_tetrach!oroethane_data

0.24
0.0019

0.145
2.5
140

0.011
0.67

0.00475
0.4

0.0031
0.006
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alLsoil_p_tetrachloroethene_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 11

COEFFICIENT OF VARIATION = 0.32162E+01
MAXIMUM DATA VALUE = 0.14000E+03

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.15350E+02
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all_soil_p_tetrachloroethene_sboot

NUMBER OF DATA POINTS = 11
MEAN= 0.1309E+02
SQUARE ROOT OF VARIANCE= 0.4014E+02
STANDARD DEVIATION 0.421 OE+02
SKEWNESS= 0.2844E+01
CRITICAL SKEWNESS = 0.9240E+00
COEFFICIENT OF VARIATION= 0.3216E+01
MINIMUM = 0.1900E-02
MAXIMUM = 0.1400E+03

MEAN OF LOG DATA = -0.2349E+01
STANDARD DEVIATION OF LOG DATA = 0.3451 E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.8561 E+01

MVUE ESTIMATE OF THE MEAN = 0.5830E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.347E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.5256E+01

MLE ESTIMATE OF THE MEAN = 0.3685E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1422E+05

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.3458E+01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.6563E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1321 E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1234E+02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1245E+02
B= 0.1213E+02
R = 0.9344E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.9622E+01
B= 0.1551 E+02
R = 0.7840E+00

QUANTILE ANALYSIS FOR -Q" VALUES
A = -0.7545E+03
B= 0.1507E+04
R= 0.5518E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.3846E+02

UCL95 STANDARD BOOT = 0.3351 E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.2517E+04
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all_soil_p_tetrachloroethene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.3031 E+04

UCL95 T-DISTRIBUTION = 0.3609E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.3397E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.4560E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.6983E+02

UCL95 FROM LOG JACKKNIFE = 0.1535E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.2932E+02

UCL95 FROM H-STATISTIC = 0.4207E+06
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all_soil_p_totalpcbs_data

0.95
26.78
5.552
2.295
2.22

2.647
0.04955

1.429
4.3

0.02975
0.0382

7.02
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all_soil_p_totalpcbs_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

COEFFICIENT OF VARIATION = 0.16612E+01
MAXIMUM DATA VALUE = 0.26780E+02

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.16904E+02
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all_soil_P_totalpcbs_sboot

NUMBER OF DATA POINTS = 12
MEAN= 0.4443E+01
SQUARE ROOT OF VARIANCE= 0.7066E+01
STANDARD DEVIATION 0.7380E+01
SKEWNESS= 0.2554E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.1661 E+01
MINIMUM = 0.2975E-01
MAXIMUM = 0.2678E+02

MEAN OF LOG DATA = 0.1277E+00
STANDARD DEVIATION OF LOG DATA = 0.2214E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.5432E+01

MVUE ESTIMATE OF THE MEAN = 0.8088E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.255E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.5513E+01

MLE ESTIMATE OF THE MEAN = 0.1318E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1523E+03

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.9947E+01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.3874E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.4408E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2016E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.4342E+01
B= 0.2024E+01
R = 0.9884E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.2651 E+00
B= 0.5936E+00
R = 0.9332E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.1396E+00
B= 0.4634E+00
R= 0.9609E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.8266E+01

UCL95 STANDARD BOOT = 0.7724E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.1532E+02
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alLsoil_p_totalpcbs_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1872E+02

UCL95 T-DISTRIBUTION = 0.8269E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.7947E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.9626E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1397E+02

UCL95 FROM LOG JACKKNIFE = 0.1690E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.3273E+02

UCL95 FROM H-STATISTIC = 0.4951 E+03

-80-



all_soil_p_trichloroethylene_data

0.0015
0.007

0.3
0.076
0.99

0.0013
0.14

0.00079
0.55

0.00475
0.135
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all_soil_p_trichloroethylene_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 11

COEFFICIENT OF VARIATION = 0.15558E+01
MAXIMUM DATA VALUE = 0.99000E+00

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.10091 E+01
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all_soil_p_trichloroethylene_sboot

NUMBER OF DATA POINTS = 11
MEAN= 0.2006E+00
SQUARE ROOT OF VARIANCE= 0.2975E+00
STANDARD DEVIATION= 0.3120E+00
SKEWNESS= 0.1707E+01
CRITICAL SKEWNESS = 0.9240E+00
COEFFICIENT OF VARIATION= 0.1556E+01
MINIMUM = 0.7900E-03
MAXIMUM = 0.9900E+00

MEAN OF LOG DATA = -0.3542E+01
STANDARD DEVIATION OF LOG DATA = 0.2628E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.6611 E+01

MVUE ESTIMATE OF THE MEAN = 0.3912E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.151 E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.3063E+00

MLE ESTIMATE OF THE MEAN = 0.9142E+00
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.2884E+02

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.4813E+00
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2913E+00

AVERAGE OF BOOTSTRAPPED VALUES = 0.201 OE+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.9094E-01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1985E+00
B= 0.9052E-01
R = 0.9965E+00

QUANTILE ANALYSIS FOR "W VALUES
A = -0.1359E+00
B= 0.4766E+00
R = 0.9256E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.2817E-01
B= 0.3439E+00
R = 0.9921 E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.3603E+00

UCL95 STANDARD BOOT = 0.3506E+00

UCL95 BOOTSTRAP-T FROM SORT = 0.6400E+00
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all_soil_p_trichloroethylene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.4829E+00

UCL95 T-DISTRIBUTION = 0.3711 E+00

UCL95 FROM CENTRAL LIMIT THEOREM = 0.3553E+00

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.4071 E+00

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.6211 E+00

UCL95 FROM LOG JACKKNIFE = 0.1009E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.1760E+01

UCL95 FROM H-STATISTIC = 0.2222E+03
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all_soil_P_xylenes total_data

31
380

0.00097
0.014

18
8.1

0.0043
0.0095

2.4
2.4
0.43
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all_soil_p_xylenes total_rnstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 11

COEFFICIENT OF VARIATION = 0.28130E+01
MAXIMUM DATA VALUE = 0.38000E+03

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)=0.57230E+03

-86-



al!_soil_p_xylenes total_sboot

NUMBER OF DATA POINTS = 11
MEAN= 0.4021 E+02
SQUARE ROOT OF VARIANCE= 0.1079E+03
STANDARD DEVIATION= 0.1131E+03
SKEWNESS= 0.2808E+01
CRITICAL SKEWNESS = 0.9240E+00
COEFFICIENT OF VARIATION= 0.2813E+01
MINIMUM = 0.9700E-03
MAXIMUM = 0.3800E+03

MEAN OF LOG DATA = -0.5499E+00
STANDARD DEVIATION OF LOG DATA = 0.4201 E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.1035E+02

MVUE ESTIMATE OF THE MEAN = 0.1608E+03
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.134E+04
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1538E+03

MLE ESTIMATE OF THE MEAN = 0.3918E+04
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.2660E+08

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2538E+03
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.1758E+03

AVERAGE OF BOOTSTRAPPED VALUES = 0.3984E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.3225E+02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.3853E+02
B= 0.3270E+02
R = 0.9547E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.1336E+01
B= 0.2135E+01
R= 0.8722E+00

QUANTILE ANALYSIS FOR "Q' VALUES
A = -0.1942E+01
B= 0.4172E+01
R= 0.5661 E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1069E+03

UCL95 STANDARD BOOT = 0.9289E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.8011E+03
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all_soil_p_xyienes total_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.8030E+03

UCL95 T-DISTRIBUTION = 0.1020E+03

UCL95 FROM CENTRAL LIMIT THEOREM = 0.9632E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1272E+03

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1927E+03

UCL95 FROM LOG JACKKNIFE = 0.5723E+03

UCL95 LN CHEBYCHEV INEQUALITY = 0.8483E+03

UCL95 FROM H-STATISTIC = 0.3678E+10
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all_soil_qcentral_2378TCDD-TEQ_data

0.0163505
0.00036075
0.00028509

0.000193934
0.000338676
0.000187379
0.00396005
0.000033056
9.56443E-05
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ali_soiLqcentraL2378TCDD-TEQ_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 9

COEFFICIENT OF VARIATION = 0.22160E+01
MAXIMUM DATA VALUE = 0.16351 E-01

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.37854E-02
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all_soiLqcentral_2378TCDD-TEQ_sboot

NUMBER OF DATA POINTS = 9
MEAN= 0.2423E-02
SQUARE ROOT OF VARIANCE= 0.5062E-02
STANDARD DEVIATION 0.5369E-02
SKEWNESS= 0.2252E+01
CRITICAL SKEWNESS = 0.9636E+00
COEFFICIENT OF VARIATION= 0.2216E+01
MINIMUM = 0.3306E-04
MAXIMUM = 0.1635E-01

MEAN OF LOG DATA = -0.7825E+01
STANDARD DEVIATION OF LOG DATA = 0.1889E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.5422E+01

MVUE ESTIMATE OF THE MEAN = 0.1614E-02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.355E-02
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1023E-02

MLE ESTIMATE OF THE MEAN = 0.2378E-02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1395E-01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1232E-02
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.1373E-02

AVERAGE OF BOOTSTRAPPED VALUES = 0.2415E-02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1700E-02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2354E-02
B= 0.1711E-02
R= 0.9838E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.2209E+01
B= 0.4414E+01
R= 0.6497E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.4774E+01
B= 0.1059E+02
R= 0.4953E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.5616E-02

UCL95 STANDARD BOOT = 0.5211E-02

UCL95 BOOTSTRAP-T FROM SORT = 0.1083E+00

-91-



alLsoil_qcentraI_2378TCDD-TEQ_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1383E+00

UCL95 T-DISTRIBUTION = 0.5752E-02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.5367E-02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.6803E-02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1042E-01

UCL95 FROM LOG JACKKNIFE = 0.3785E-02

UCL95 LN CHEBYCHEV INEQUALITY = 0.6186E-02

UCL95 FROM H-STATISTIC = 0.8883E-01
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all_soil_qcentral_aldrin_data

0.0021
0.0255
0.00105
0.0055
0.00525
0.00105
0.018
0.11

0.00185
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alLsoil_qcentra!_aldrin_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 9

COEFFICIENT OF VARIATION = 0.18609E+01
MAXIMUM DATA VALUE = 0.11000E+00

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.34019E-01
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a(Lsoil_qcentral_aldrin_sboot

NUMBER OF DATA POINTS = 9
MEAN= 0.1892E-01
SQUARE ROOT OF VARIANCE= 0.3320E-01
STANDARD DEVIATION= 0.3521 E-01
SKEWNESS= 0.2216E+01
CRITICAL SKEWNESS = 0.9636E+00
COEFFICIENT OF VARIATION= 0.1861 E+01
MINIMUM = 0.1050E-02
MAXIMUM = 0.11 OOE+00

MEAN OF LOG DATA = -0.5169E+01
STANDARD DEVIATION OF LOG DATA = 0.1594E+01

H95 STATISTIC BY LA"-'<ANGIAN INTERPOLATION = 0.4668E+01

MVUE ESTIMATE OF THE MEAN = 0.1587E-01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.285E-01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.8672E-02

MLE ESTIMATE OF THE MEAN = 0.2026E-01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.6927E-01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1441 E-01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.1054E-01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1895E-01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1102E-01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1859E-01
B= 0.1116E-01
R= 0.9854E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.4116E+00
B= 0.8928E+00
R= 0.8922E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.1207E+00
B= 0.4839E+00
R= 0.9559E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.4033E-01

UCL95 STANDARD BOOT = 0.3707E-01

UCL95 BOOTSTRAP-T FROM SORT = 0.1132E+00
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all_soil_qcentral_aldrin_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1142E+00

UCL95 T-DISTRIBUTION = 0.4075E-01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.3823E-01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.4749E-01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.7139E-01

UCL95 FROM LOG JACKKNIFE = 0.3402E-01

UCL95 LN CHEBYCHEV INEQUALITY = 0.5464E-01

UCL95 FROM H-STATISTIC = 0.2813E+00
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all_soil_qcentral_arsenic_data

57
13

6.6
16

3.2
5.7
13

10.8
7.2
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all_soil_qcentraLarsenic_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 9

COEFFICIENT OF VARIATION = 0.11128E+01
MAXIMUM DATA VALUE = 0.57000E+02

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.22176E+02
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all_soil_qcentraLarsenic_sboot

NUMBER OF DATA POINTS = 9
MEAN= 0.1472E+02
SQUARE ROOT OF VARIANCE= 0.1545E+02
STANDARD DEVIATION= 0.1638E+02
SKEWNESS= 0.2179E+01
CRITICAL SKEWNESS = 0.9636E+00
COEFFICIENT OF VARIATION= 0.1113E+01
MINIMUM = 0.3200E+01
MAXIMUM = 0.5700E+02

MEAN OF LOG DATA = 0.2343E+01
STANDARD DEVIATION OF LOG DATA = 0.8119E+00

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.2837E+01

MVUE ESTIMATE OF THE MEAN = 0.1385E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.117E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.3858E+01

MLE ESTIMATE OF THE MEAN = 0.1448E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1399E+02

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1353E+02
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.4649E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1471 E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.5167E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1455E+02
B = 0.5233E+01
R= 0.9852E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.381 OE+00
B= 0.7780E+00
R= 0.9320E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.3012E+00
B= 0.7244E+00
R = 0.9388E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.2481 E+02

UCL95 STANDARD BOOT = 0.2321 E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.4376E+02
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all_soil_qcentral_arsenic_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.3842E+02

UCL95 T-DISTRIBUTION = 0.2488E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.2371 E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.2794E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.3913E+02

UCL95 FROM LOG JACKKNIFE = 0.2218E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.3109E+02

UCL95 FROM H-STATISTIC = 0.3270E+02
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all_soil_qcentral_benzoaanthacene_data

0.029
0.091
0.205
3.15
0.64
0.29

0.385
0.425
0.25
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all_soil_qcentral_benzoaanthacene_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 9

COEFFICIENT OF VARIATION = 0.15988E+01
MAXIMUM DATA VALUE = 0.31500E+01

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.10669E+01
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all_soiLqcentraLbenzoaanthacene_sboot

NUMBER OF DATA POINTS = 9
MEAN= 0.6072E+00
SQUARE ROOT OF VARIANCE= 0.9153E+00
STANDARD DEVIATION= 0.9708E+00
SKEWNESS= 0.2311 E+01
CRITICAL SKEWNESS = 0.9636E+00
COEFFICIENT OF VARIATION= 0.1599E+01
MINIMUM = 0.2900E-01
MAXIMUM = 0.3150E+01

MEAN OF LOG DATA = -0.1251 E+01
STANDARD DEVIATION OF LOG DATA = 0.1291 E+01

H95 STATISTIC BYLAGRANGIAN INTERPOLATION = 0.3918E+01

MVUE ESTIMATE OF THE MEAN = 0.5727E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.806E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2558E+00

MLE ESTIMATE OF THE MEAN = 0.6587E+00
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1364E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.5624E+00
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2712E+00

AVERAGE OF BOOTSTRAPPED VALUES = 0.6128E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.3089E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.6032E+00
B= 0.3101 E+00
R= 0.9776E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.5314E+00
B= 0.1035E+01
R = 0.8929E+00

QUANTILE ANALYSIS FOR "Q' VALUES
A = -0.3889 E+00
B= 0.9407E+00
R= 0.8794E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1225E+01

UCL95 STANDARD BOOT = 0.1121 E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.3250E+01
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all_soil_qcentraLbenzoaanthacene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.3178E+01

UCL95 T-DISTRIBUTION = 0.1209E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1140E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1406E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUAL!TY= 0.2054E+01

UCL95 FROM LOG JACKKNIFE = 0.1067E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.1716E+01

UCL95 FROM H-STATISTIC = 0.3937E+01
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all_soiLqcentral_benzoapyrene_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 9

COEFFICIENT OF VARIATION = 0.13060E+01
MAXIMUM DATA VALUE = 0.26500E+01

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.12436E+01
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all_soiLqcentral_benzoapyrene_sboot

NUMBER OF DATA POINTS = 9
MEAN= 0.6416E+00
SQUARE ROOT OF VARIANCE= 0.7900E+00
STANDARD DEVIATION= 0.8379E+00
SKEWNESS= 0.1778E+01
CRITICAL SKEWNESS = 0.9636E+00
COEFFICIENT OF VARIATION 0.1306E+01
MINIMUM = 0.2400E-01
MAXIMUM = 0.2650E+01

MEAN OF LOG DATA = -0.1108E+01
STANDARD DEVIATION OF LOG DATA = 0.1308E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.3959E+01

MVUE ESTIMATE OF THE MEAN = 0.6718E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.960E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.3040E+00

MLE ESTIMATE OF THE MEAN = 0.7764E+00
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1652E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.6824E+00
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.3017E+00

AVERAGE OF BOOTSTRAPPED VALUES = 0.6444E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2614E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.6371 E+00
B= 0.2641 E+00
R= 0.9961 E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.3512E+00
B= 0.9050E+00
R = 0.8009E+00

QUANTILE ANALYSIS FOR 'Q' VALUES
A = -0.3195E+00
B= 0.9818E+00
R= 0.701 OE+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1109E+01

UCL95 STANDARD BOOT = 0.1074E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.3404E+01
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all_soiLqcentral_benzoapyrene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.3083E+01

UCL95 T-DISTRIBUTION = 0.1161 E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1101 E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1278E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1890E+01

UCL95 FROM LOG JACKKNIFE = 0.1244E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.2030E+01

UCL95 FROM H-STATISTIC = 0.4842E+01
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alLsoiLqcentraLbenzobfIuoranthene_data

0.031
0.205
1.195
0.32

0.205
2.45
1.75

0.495
0.39
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all_soiLqcentral_benzobfluoranthene_mstat

0 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 9

COEFFICIENT OF VARIATION = 0.10665E+01
MAXIMUM DATA VALUE = 0.24500E+01

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.15991 E+01
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all_soil_qcentral_benzobfluoranthene_sboot

NUMBER OF DATA POINTS = 9
MEAN= 0.7823E+00
SQUARE ROOT OF VARIANCE= 0.7866E+00
STANDARD DEVIATION= 0.8344E+00
SKEWNESS= 0.1055E+01
CRITICAL SKEWNESS = 0.9636E+00
COEFFICIENT OF VARIATION= 0.1066E+01
MINIMUM = 0.3100E-01
MAXIMUM = 0.2450E+01

MEAN OF LOG DATA = -0.8660E+00
STANDARD DEVIATION OF LOG DATA = 0.1331 E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.4015E+01

MVUE ESTIMATE OF THE MEAN = 0.8765E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.128E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.4034E+00

MLE ESTIMATE OF THE MEAN = 0.1020E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.2252E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.9120E+00
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.3694E+00

AVERAGE OF BOOTSTRAPPED VALUES = 0.7830E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2605E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.7786E+00
B= 0.2613E+00
R= 0.9983E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.8630E-01
B= 0.4469E+00
R= 0.9564E+00

QUANTILE ANALYSIS FOR °Q" VALUES
A = -0.1681E-02
B= 0.3271 E+00
R= 0.9995E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1236E+01

UCL95 STANDARD BOOT = 0.1211 E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.1751 E+01
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all_soil_qcentraLbenzobfluoranthene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1364E+01

UCL95 T-DISTRIBUTION = 0.1300E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1240E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1344E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.2026E+01

UCL95 FROM LOG JACKKNIFE = 0.1599E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.2680E+01

UCL95 FROM H-STATISTIC = 0.6745E+01
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59.5
54
26
46

20-5
150

20000
225

40
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all_soil_qcentraLcopper_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 9

UCL95(T-DIST.) = 0.64087E+04

-114-



all_soil_qcentral_copDer_sboot

NUMBER OF DATA POINTS = 9
MEAN= 0.2291 E+04
SQUARE ROOT OF VARIANCE= 0.6261 E+04
STANDARD DEVIATION 0.6641 E+04
SKEWNESS= 0.2474E+01
CRITICAL SKEWNESS = 0.9636E+00
COEFFICIENT OF VARIATION 0.2899E+01
MINIMUM = 0.2050E+02
MAXIMUM = 0.2000E+05

MEAN OF LOG DATA = 0.4689E+01
STANDARD DEVIATION OF LOG DATA = 0.2099E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.5968E+01

MVUE ESTIMATE OF THE MEAN = 0.5860E+03
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.147E+04
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.4040E+03

MLE ESTIMATE OF THE MEAN = 0.9844E+03
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.8857E+04

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1781E+03
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.5747E+03

AVERAGE OF BOOTSTRAPPED VALUES = 0.2266E+04

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2072E+04

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A = 0.2287E+04
B= 0.2054E+04
R= 0.9349E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.1170E+02
B= 0.1754E+02
R= 0.8228E+00

QUANTILE ANALYSIS FOR "Q' VALUES
A = -0.1460E+04
B= 0.2901 E+04
R = 0.5777E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.6709E+04

UCL95 STANDARD BOOT = 0.5675E+04

UCL95 BOOTSTRAP-T FROM SORT = 0.3765E+06
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all_soil_qcentral_copper_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.3659E+06

UCL95 T-DISTRIBUTION = 0.6409E+04

UCL95 FROM CENTRAL LIMIT THEOREM = 0.5933E+04

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.7884E+04

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1219E+05

UCL95 FROM LOG JACKKNIFE = 0.1247E+04

UCL95 LN CHEBYCHEV INEQUALITY = 0.2392E+04

UCL95 FROM H-STATISTIC = 0.8253E+05
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all_soil_qcentraLdieldrin_data

0.035
0.0465
0.00205

0.39
0.042
0.0036
0.048
0.0585
0.0052
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all_soiLqcentral_dieldrin_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 9

COEFFICIENT OF VARIATION = 0.17385E+01
MAXIMUM DATA VALUE = 0.39000E+00

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)=0.14657E+00
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all_soiLqcentral_dieldrin_sboot

NUMBER OF DATA POINTS = 9
MEAN= 0.7009E-01
SQUARE ROOT OF VARIANCE= 0.1149E+00
STANDARD DEVIATION= 0.1219E+00
SKEWNESS= 0.2327E+01
CRITICAL SKEWNESS = 0.9636E+00
COEFFICIENT OF VARIATION^ 0.1739E+01
MINIMUM = 0.2050E-02
MAXIMUM = 0.3900E+00

MEAN OF LOG DATA = -0.3720E+01
STANDARD DEVIATION OF LOG DATA = 0.1656E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.4825E+01

MVUE ESTIMATE OF THE MEAN = 0.7279E-01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.137E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.4116E-01

MLE ESTIMATE OF THE MEAN = 0.9540E-01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.3634E+00

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.7501 E-01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.3847E-01

AVERAGE OF BOOTSTRAPPED VALUES = 0.7069E-01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.3875E-01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.6958E-01
B= 0.3886E-01
R= 0.9756E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.5496E+00
B= 0.1015E+01
R = 0.8833E+00

QUANTILE ANALYSIS FOR 'Q' VALUES
A = -0.6178E+00
B= 0.1223E+01
R = 0.8837E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1479E+00

UCL95 STANDARD BOOT = 0.1344E+00

UCL95 BOOTSTRAP-T FROM SORT = 0.3445E+00
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alLsoil_qcentral_dieldrin_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.3058E+00

UCL95 T-DISTRIBUTION = 0.1456E+00

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1369E+00

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1706E+00

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.2517E+00

UCL95 FROM LOG JACKKNIFE = 0.1466E+00

UCL95 LN CHEBYCHEV INEQUALITY = 0.2568E+00

UCL95 FROM H-STATISTIC = 0.1607E+01
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all_soil_qcentral_fnanganese_data

240
29
260
150
5450
305
310
170
660
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alLsoiLqcentra!_manganese_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

2 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 9

COEFFICIENT OF VARIATION = 0.20638E+01
MAXIMUM DATA VALUE = 0.54500E+04

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.12910E+04
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all_soil_qcentral_manganese_sboot

NUMBER OF DATA POINTS = 9
MEAN= 0.8416E+03
SQUARE ROOT OF VARIANCE= 0.1637E+04
STANDARD DEVIATION= 0.1737E+04
SKEWNESS= 0.2429E+01
CRITICAL SKEWNESS = 0.9636E+00
COEFFICIENT OF VARIATION= 0.2064E+01
MINIMUM = 0.2900E+02
MAXIMUM = 0.5450E+04

MEAN OF LOG DATA = 0.5679E+01
STANDARD DEVIATION OF LOG DATA = 0.1386E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.4149E+01

MVUE ESTIMATE OF THE MEAN = 0.6456E+03
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.985E+03
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.3091 E+03

MLE ESTIMATE OF THE MEAN = 0.7639E+03
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1843E+04

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.5805E+03
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.3819E+03

AVERAGE OF BOOTSTRAPPED VALUES = 0.8460E+03

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.5493E+03

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.8345E+03
B= 0.5463E+03
R = 0.9599E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.1257E+01
B= 0.2181 E+01
R= 0.8452E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.1540E+01
B= 0.3379E+01
R= 0.6032E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1966E+04

UCL95 STANDARD BOOT = 0.1750E+04

UCL95 BOOTSTRAP-T FROM SORT = 0.1270E+05
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1413E+05

UCL95 T-DISTRIBUTION = 0.1918E+04

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1794E+04

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.2295E+04

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.3429E+04

UCL95 FROM LOG JACKKNIFE = 0.1291 E+04

UCL95 LN CHEBYCHEV INEQUALITY = 0.2027E+04

UCL95 FROM H-STATISTIC = 0.5831 E+04

- 124-



all_soil_qcentral_pentachorophenol_data

0.0565
0.63

0.0033
1.4

10.15
0.0105
0.012

0.0825
2.3
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1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 9

COEFFICIENT OF VARIATION = 0.20249E+01
MAXIMUM DATA VALUE = 0.10150E+02

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.65183E+01
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NUMBER OF DATA POINTS = 9
MEAN= 0.1627E+01
SQUARE ROOT OF VARIANCE= 0.3106E+01
STANDARD DEVIATION= 0.3295E+01
SKEWNESS= 0.2217E+01
CRITICAL SKEWNESS = 0.9636E+00
COEFFICIENT OF VARIATION= 0.2025E+01
MINIMUM = 0.3300E-02
MAXIMUM = 0.1015E+02

MEAN OF LOG DATA = -0.1893E+01
STANDARD DEVIATION OF LOG DATA = 0.2775E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.7750E+01

MVUE ESTIMATE OF THE MEAN = 0.2288E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.818E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1892E+01

MLE ESTIMATE OF THE MEAN = 0.7075E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.3323E+03

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2450E+01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2187E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1635E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1041 E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1602E+01
B= 0.1048E+01
R= 0.9848E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.4211 E+00
B= 0.9064E+00
R= 0.8926E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.1327E+00
B= 0.5143E+00
R= 0.9565E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.3649E+01

UCL95 STANDARD BOOT = 0.3347E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.1059E+02
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.8145E+01

UCL95 T-DISTRIBUTION = 0.3670E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.3434E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.4301 E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.6537E+01

UCL95 FROM LOG JACKKNIFE = 0.6518E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.1075E+02

UCL95 FROM H-STATISTIC = 0.1417E+05
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all_soiLqcentral_totalpcbs_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 9

COEFFICIENT OF VARIATION = 0.11356E+01
MAXIMUM DATA VALUE = 0.87375E+01

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.43521 E+01
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NUMBER OF DATA POINTS = 9
MEAN= 0.2396E+01
SQUARE ROOT OF VARIANCE= 0.2565E+01
STANDARD DEVIATION 0.2721 E+01
SKEWNESS= 0.1539E+01
CRITICAL SKEWNESS = 0.9636E+00
COEFFICIENT OF VARIATION= 0.1136E+01
MINIMUM = 0.2143E+00
MAXIMUM = 0.8738E+01

MEAN OF LOG DATA = 0.2932E+00
STANDARD DEVIATION OF LOG DATA = 0.1203E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.3708E+01

MVUE ESTIMATE OF THE MEAN = 0.2460E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.320E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1025E+01

MLE ESTIMATE OF THE MEAN = 0.2764E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.4984E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2481 E+01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.1006E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.2386E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.8593E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A = 0.2368E+01
B = 0.8654E+00
R= 0.9962E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.1607E+00
B= 0.5346E+00
R= 0.9458E+00

QUANTILE ANALYSIS FOR 'Q" VALUES
A = -0.7857E-01
B= 0.4587E+00
R= 0.9746E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.3927E+01

UCL95 STANDARD BOOT = 0.3800E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.6231 E+01
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.5038E+01

UCL95 T-DISTRIBUTION = 0.4083E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.3888E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.4385E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.6450E+01

UCL95 FROM LOG JACKKNIFE = 0.4352E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.7039E+01

UCL95 FROM H-STATISTIC = 0.1338E+02
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all_soil_qsouth_2378TCDDTEQ_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

UCL95(STANDARD BOOTSTRAP)= 0.45053E-02
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NUMBER OF DATA POINTS = 20
MEAN= 0.2147E-02
SQUARE ROOT OF VARIANCE= 0.6262E-02
STANDARD DEVlATION= 0.6425E-02
SKEWNESS= 0.3799E+01
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION= 0.2992E+01
MINIMUM = 0.4136E-04
MAXIMUM = 0.2868E-01

MEAN OF LOG DATA = -0.8130E+01
STANDARD DEVIATION OF LOG DATA = 0.1815E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.3874E+01

MVUE ESTIMATE OF THE MEAN = 0.1276E-02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.363E-02
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.6342E-03

MLE ESTIMATE OF THE MEAN = 0.1530E-02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.7796E-02

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1123E-02
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.8302E-03

AVERAGE OF BOOTSTRAPPED VALUES = 0.2157E-02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1428E-02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2091 E-02
B= 0.1417E-02
R= 0.9812E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.5047E+00
B= 0.1002E+01
R= 0.8003E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.1187E+00
B= 0.4222E+00
R = 0.8837E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.4908E-02

UCL95 STANDARD BOOT = 0.4505E-02

UCL95 BOOTSTRAP-T FROM SORT = 0.2621 E-01
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.2325E-01

UCL95 T-DISTRIBUTION = 0.4631 E-02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.4511 E-02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.5815E-02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.8569E-02

UCL95 FROM LOG JACKKNIFE = 0.2558E-02

UCL95 LN CHEBYCHEV INEQUALITY = 0.4111 E-02

UCL95 FROM H-STATISTIC = 0.7677E-02
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0.065
0.011

0.001525
0.0013
0.021

0.3
0.02425
0.0925

0.21
0.0011

0.00115
0.001

0.0115
0.00105
0.0115
0.005

0.0011
0.011

0.0011
0.012
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1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

UCL95(STANDARD BOOTSTRAP)= 0.67830E-01
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NUMBER OF DATA POINTS = 20
MEAN= 0.3920E-01
SQUARE ROOT OF VARIANCE= 0.7677E-01
STANDARD DEVIATION= 0.7876E-01
SKEWNESS= 0.2464E+01
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION= 0.2009E+01
MINIMUM= 0.1000E-02
MAXIMUM = 0.3000E+00

MEAN OF LOG DATA = -0.4862E+01
STANDARD DEVIATION OF LOG DATA = 0.1881 E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.3988E+01

MVUE ESTIMATE OF THE MEAN = 0.371 OE-01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.113E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1918E-01

MLE ESTIMATE OF THE MEAN = 0.4541 E-01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.2627E+00

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.3598E-01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2173E-01

AVERAGE OF BOOTSTRAPPED VALUES = 0.3923E-01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1739E-01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.3873E-01
B= 0.1732E-01
R = 0.9956E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.1051 E+00
B = 0.3547E+00
R= 0.9063E+00

QUANTILE ANALYSIS FOR 'Q" VALUES
A = -0.9955E-02
B= 0.2362E+00
R= 0.9935E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.7049E-01

UCL95 STANDARD BOOT = 0.6783E-01

UCL95 BOOTSTRAP-T FROM SORT = 0.1290E+00
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1816E+00

UCL95 T-DISTRIBUTION = 0.6965E-01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.6817E-01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.7854E-01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1179E+00

UCL95 FROM LOG JACKKNIFE = 0.7356E-01

UCL95 LN CHEBYCHEV INEQUALITY = 0.1229E+00

UCL95 FROM H-STATISTIC = 0.2539E+00
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all_soil_qsouth_antimony_mstat

0 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

UCL95(HALLS BOOTSTRAP-T)= 0.18677E+02
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NUMBER OF DATA POINTS = 20
MEAN= 0.1148E+02
SQUARE ROOT OF VARIANCE= 0.1435E+02
STANDARD DEVIATION= 0.1472E+02
SKEWNESS= 0.1205E+01
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION 0.1282E+01
MINIMUM = 0.1050E+01
MAXIMUM = 0.4700E+02

MEAN OF LOG DATA = 0.1483E+01
STANDARD DEVIATION OF LOG DATA = 0.1475E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.3307E+01

MVUE ESTIMATE OF THE MEAN = 0.1183E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.238E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.4655E+01

MLE ESTIMATE OF THE MEAN = 0.1308E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.3655E+02

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1178E+02
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.4978E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1149E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.3193E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1145E+02
B= 0.3206E+01
R = 0.9987E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.3037E-01
B= 0.2474E+00
R = 0.9934E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A= 0.1106E-02
B= 0.2176E+00
R = 0.9995E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1699E+02

UCL95 STANDARD BOOT = 0.1674E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.1884E+02
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1868E+02

UCL95 T-DISTRIBUTION = 0.1718E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1690E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1785E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.2620E+02

UCL95 FROM LOG JACKKNIFE = 0.2039E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.3264E+02

UCL95 FROM H-STATISTIC = 0.4005E+02
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0 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

COEFFICIENT OF VARIATION = 0.73495E+00
MAXIMUM DATA VALUE = 0.33000E+02

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.17232E+02
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NUMBER OF DATA POINTS = 20
MEAN= 0.1313E+02
SQUARE ROOT OF VARIANCE= 0.9402E+01
STANDARD DEVIATION= 0.9646E+01
SKEWNESS= 0.9038E+00
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION 0.7349E+00
MINIMUM = 0.3300E+01
MAXIMUM = 0.3300E+02

MEAN OF LOG DATA = 0.2317E+01
STANDARD DEVIATION OF LOG DATA = 0.7419E+00

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.2254E+01

MVUE ESTIMATE OF THE MEAN = 0.1314E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.106E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2341 E+01

MLE ESTIMATE OF THE MEAN = 0.1336E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1145E+02

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1313E+02
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2371 E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1314E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.21 OOE+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1312E+02
B= 0.2108E+01
R = 0.9996E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.2111 E-01
B= 0.2438E+00
R= 0.9948E+00

QUANTILE ANALYSIS FOR "Q' VALUES
A= 0.1491 E-02
B= 0.2227E+00
R= 0.9999E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1670E+02

UCL95 STANDARD BOOT = 0.1660E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.1769E+02
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1824E+02

UCL95 T-DISTRIBUTION = 0.1685E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1667E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1714E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.2277E+02

UCL95 FROM LOG JACKKNIFE = 0.1723E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.2360E+02

UCL95 FROM H-STATISTIC = 0.1961 E+02
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all_soiLqsouth_benzene_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

UCL95(STANDARD BOOTSTRAP)= 0.29767E+00
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NUMBER OF DATA POINTS = 20
MEAN= 0.1340E+00
SQUARE ROOT OF VARIANCE= 0.4405E+00
STANDARD DEVIATION 0.4520E+00
SKEWNESS= 0.3798E+01
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION 0.3373E+01
MINIMUM = 0.8600E-03
MAXIMUM = 0.2000E+01

MEAN OF LOG DATA = -0.5139E+01
STANDARD DEVIATION OF LOG DATA = 0.2042E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.4266E+01

MVUE ESTIMATE OF THE MEAN = 0.3644E-01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.129E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2055E-01

MLE ESTIMATE OF THE MEAN = 0.4715E-01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.3762E+00

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2089E-01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.3394E-01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1341 E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.9945E-01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1293E+00
B= 0.9877E-01
R= 0.9818E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.4428E+00
B= 0.8818E+00
R = 0.8274E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.6614E+00
B= 0.1616E+01
R = 0.5282E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.3251 E+00

UCL95 STANDARD BOOT = 0.2977E+00

UCL95 BOOTSTRAP-T FROM SORT = 0.1618E+01
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1619E+01

UCL95 T-DISTRIBUTION = 0.3087E+00

UCL95 FROM CENTRAL LIMIT THEOREM = 0.3003E+00

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.3920E+00

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.5858E+00

UCL95 FROM LOG JACKKNIFE = 0.7956E-01

UCL95 LN CHEBYCHEV INEQUALITY = 0.1283E+00

UCL95 FROM H-STATISTIC = 0.3478E+00
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all_soil_qsouth_benzeoa anthracene_mstat

0 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

COEFFICIENT OF VARIATION = 0.12562E+01
MAXIMUM DATA VALUE = 0.25150E+01

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)=0.10335E+01
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NUMBER OF DATA POINTS = 20
MEAN= 0.5923E+00
SQUARE ROOT OF VARIANCE= 0.7252E+00
STANDARD DEVIATION 0.7440E+00
SKEWNESS= 0.1323E+01
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION 0.1256E+01
MINIMUM = 0.3000E-01
MAXIMUM = 0.2515E+01

MEAN OF LOG DATA = -0.1366E+01
STANDARD DEVIATION OF LOG DATA = 0.1404E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.3193E+01

MVUE ESTIMATE OF THE MEAN = 0.6267E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.117E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2328E+00

MLE ESTIMATE OF THE MEAN = 0.6837E+00
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1700E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.6302E+00
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2332E+00

AVERAGE OF BOOTSTRAPPED VALUES = 0.5911 E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1622E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.5888E+00
B= 0.1620E+00
R= 0.9985E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.3612E-01
B= 0.2513E+00
R= 0.9911 E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.2850E-03
B= 0.2162E+00
R= 0.9994E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.8745E+00

UCL95 STANDARD BOOT = 0.8579E+00

UCL95 BOOTSTRAP-T FROM SORT = 0.9847E+00
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1095E+01

UCL95 T-DISTRIBUTION = 0.8800E+00

UCL95 FROM CENTRAL LIMIT THEOREM = 0.8660E+00

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.9186E+00

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1336E+01

UCL95 FROM LOG JACKKNIFE = 0.1034E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.1667E+01

UCL95 FROM H-STATISTIC = 0.1912E+01
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all_soil_qsouth_benzoapyrene_data

0.22
0.2

0.34
1.8

0.16
0.205
0.25
1.29
0.04

0.048
2.975
0.18

1.8
0.046
0.23

1.2
0.092
0.075
0.205

2.3
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all_soil_qsouth_benzoapyrene_mstat

0 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

COEFFICIENT OF VARIATION = 0.12962E+01
MAXIMUM DATA VALUE = 0.29750E+01

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.11431 E+01

-158-



all_soil_qsouth_benzoapyrene_sboot

NUMBER OF DATA POINTS = 20
MEAN= 0.6828E+00
SQUARE ROOT OF VARIANCE= 0.8626E+00
STANDARD DEVIATION 0.8850E+00
SKEWNESS= 0.1348E+01
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARlATION= 0.1296E+01
MINIMUM = 0.4000E-01
MAXIMUM = 0.2975E+01

MEAN OF LOG DATA = -0.1228E+01
STANDARD DEVIATION OF LOG DATA = 0.1366E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.3132E+01

MVUE ESTIMATE OF THE MEAN = 0.6871 E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.123E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2472E+00

MLE ESTIMATE OF THE MEAN = 0.7448E+00
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1741 E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.6829E+00
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2662E+00

AVERAGE OF BOOTSTRAPPED VALUES = 0.6833E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1915E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.6808E+00
B= 0.1922E+00
R= 0.9990E+00

QUANTILE ANALYSIS FOR 'W VALUES
A = -0.3389E-01
B= 0.2501 E+00
R = 0.9892E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A= 0.2453E-02
B= 0.2146E+00
R = 0.9996E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1014E+01

UCL95 STANDARD BOOT = 0.9983E+00

UCL95 BOOTSTRAP-T FROM SORT = 0.1153E+01
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1035E+01

UCL95 T-DISTRIBUTION = 0.1025E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1008E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1072E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1567E+01

UCL95 FROM LOG JACKKNIFE = 0.1143E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.1792E+01

UCL95 FROM H-STATISTIC = 0.1988E+01
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0.56
2.2

0.21
0.056
0.23

0.036
0.18
1.4

0.44
0.22
3.3

0.069
0.033

0.19
0.22
0.2

0.22
1.475
0.25
2.69
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all_soil_qsouth_benzobfluoranthene_mstat

0 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

COEFFICIENT OF VARIATION = 0.13722E+01
MAXIMUM DATA VALUE = 0.33000E+01

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.11783E+01
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all_soil_qsouth_benzobfluoranthene_sboot

NUMBER OF DATA POINTS = 20
MEAN= 0.7090E+00
SQUARE ROOT OF VARIANCE= 0.9482E+00
STANDARD DEVIATION= 0.9728E+00
SKEWNESS= 0.1583E+01
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION= 0.1372E+01
MINIMUM = 0.3300E-01
MAXIMUM = 0.3300E+01

MEAN OF LOG DATA = -0.1197E+01
STANDARD DEVIATION OF LOG DATA = 0.1366E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.3133E+01

MVUE ESTIMATE OF THE MEAN = 0.7088E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.127E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2551 E+00

MLE ESTIMATE OF THE MEAN = 0.7684E+00
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1797E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.7042E+00
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2742E+00

AVERAGE OF BOOTSTRAPPED VALUES = 0.71 OOE+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2123E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.7070E+00
B= 0.2138E+00
R= 0.9983E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.4266E-01
B= 0.2631 E+00
R= 0.9824E+00

QUANTILE ANALYSIS FOR 'Q' VALUES
A= 0.4698E-02
B= 0.2141 E+00
R= 0.9992E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1082E+01

UCL95 STANDARD BOOT = 0.1059E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.1292E+01
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1191 E+01

UCL95 T-DISTRIBUTION = 0.1085E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1067E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1149E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1681 E+01

UCL95 FROM LOG JACKKNIFE = 0.1178E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.1849E+01

UCL95 FROM H-STATISTIC = 0.2052E+01
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13
106.5

13
17
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160
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8
74
16
91

49.5
110

16
130
660

20
130
98
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all_soiLqsouth_chromuim_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

COEFFICIENT OF VARIATION = 0.16269E+01
MAXIMUM DATA VALUE = 0.66000E+03

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)=0.13018E+03
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all_soil_qsouth_chromuim_sboot

NUMBER OF DATA POINTS = 20
MEAN= 0.8821 E+02
SQUARE ROOT OF VARIANCE= 0.1399E+03
STANDARD DEVIATION= 0.1435E+03
SKEWNESS= 0.3353E+01
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION= 0.1627E+01
MINIMUM = 0.8000E+01
MAXIMUM = 0.6600E+03

MEAN OF LOG DATA = 0.3742E+01
STANDARD DEVIATION OF LOG DATA = 0.1206E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.2885E+01

MVUE ESTIMATE OF THE MEAN = 0.8242E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.123E+03
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2565E+02

MLE ESTIMATE OF THE MEAN = 0.8730E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1582E+03

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.8149E+02
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2816E+02

AVERAGE OF BOOTSTRAPPED VALUES = 0.8837E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.3192E+02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A = 0.8730E+02
B= 0.3183E+02
R = 0.9898E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.1661 E+00
B= 0.4021 E+00
R= 0.9498E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.1040E+00
B= 0.3601 E+00
R= 0.9642E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1477E+03

UCL95 STANDARD BOOT = 0.1409E+03

UCL95 BOOTSTRAP-T FROM SORT = 0.2243E+03
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.2281 E+03

UCL95 T-DISTRIBUTION = 0.1437E+03

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1410E+03

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1667E+03

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.2316E+03

UCL95 FROM LOG JACKKNIFE = 0.1302E+03

UCL95 LN CHEBYCHEV INEQUALITY = 0.1971 E+03

UCL95 FROM H-STATISTIC = 0.1940E+03
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all_soil_qsouth_dieldrin_data

0.00041
0.034
0.825
0.46

0.0088
0.029
0.375
0.2
0.28

0.0033
0.1

0.00805
0.0021
0.021
0.0022
0.16

0.00066
0.0019
0.12
0.022
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1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

COEFFICIENT OF VARIATION = 0.15964E+01
MAXIMUM DATA VALUE = 0.82500E+00

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.50361 E+00
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all_soil_qsouth_dieldrin_sboot

NUMBER OF DATA POINTS = 20
MEAN= 0.1327E+00
SQUARE ROOT OF VARIANCE= 0.2064E+00
STANDARD DEVIATION= 0.2118E+00
SKEWNESS= 0.2060E+01
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION= 0.1596E+01
MINIMUM = 0.41 OOE-03
MAXIMUM = 0.8250E+00

MEAN OF LOG DATA = -0.3732E+01
STANDARD DEVIATION OF LOG DATA = 0.231 OE+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.4740E+01

MVUE ESTIMATE OF THE MEAN = 0.2377E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.108E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1516E+00

MLE ESTIMATE OF THE MEAN = 0.3455E+00
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.4972E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2653E+00
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.1378E+00

AVERAGE OF BOOTSTRAPPED VALUES = 0.1325E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.4632E-01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A = 0.1315E+00
B= 0.4588E-01
R = 0.9967E+00

QUANTILE ANALYSIS FOR "W VALUES
A = -0.6248E-01
B= 0.2799E+00
R= 0.9744E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.1058E-01
B= 0.2342E+00
R = 0.9992E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.2147E+00

UCL95 STANDARD BOOT = 0.2087E+00

UCL95 BOOTSTRAP-T FROM SORT = 0.2748E+00
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all_soil_qsouth_dieldrin_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.4007E+00

UCL95 T-DISTRIBUTION = 0.2146E+00

UCL95 FROM CENTRAL LIMIT THEOREM = 0.2106E+00

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.2339E+00

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.3444E+00

UCL95 FROM LOG JACKKNIFE = 0.5036E+00

UCL95 LN CHEBYCHEV INEQUALITY = 0.9154E+00

UCL95 FROM H-STATISTIC = 0.4262E+01
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0.00074
0.00052
0.00142
0.00038
0.00052
0.00023
0.00465
0.00045
0.0029
0.45
0.69

0.00071
0.0044
0.0014
0.0031
0.0035
0.0005
0.00048
0.013
270
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1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

UCL95(STANDARD BOOTSTRAP^ 0.35322E+02
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all_soil_qsouth_ethylbenzene_sboot

NUMBER OF DATA POINTS = 20
MEAN= 0.1356E+02
SQUARE ROOT OF VARIANCE= 0.5883E+02
STANDARD DEVIATION= 0.6036E+02
SKEWNESS= 0.4129E+01
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION 0.4452E+01
MINIMUM = 0.2300E-03
MAXIMUM = 0.2700E+03

MEAN OF LOG DATA = -0.5495E+01
STANDARD DEVIATION OF LOG DATA = 0.3385E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.6697E+01

MVUE ESTIMATE OF THE MEAN = 0.3825E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.434E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.3272E+00

MLE ESTIMATE OF THE MEAN = 0.1264E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.3889E+03

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = -0.2017E+00
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.5075E+00

AVERAGE OF BOOTSTRAPPED VALUES = 0.1368E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1316E+02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1285E+02
B= 0.1287E+02
R = 0.9292E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.3055E+02
B= 0.4311 E+02
R= 0.8551 E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.1360E+06
B= 0.2634E+06
R = 0.6060E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.4055E+02

UCL95 STANDARD BOOT = 0.3532E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.8177E+04
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.8169E+04

UCL95 T-DISTRIBUTION = 0.3690E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.3576E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.4908E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.7389E+02

UCL95 FROM LOG JACKKNIFE = 0.6757E+00

UCL95 LN CHEBYCHEV INEQUALITY = 0.1845E+01

UCL95 FROM H-STATISTIC = 0.2292E+03

-176-



all_soil_qsouth_heptachlorepoxide_data

0.03
0.00105
0.0115

0.00295
0.0115

0.07
0.02425

0.23
0.00023

0.18
0.007
0.012

0.00266
0.0011

0.00057
0.012

0.0005
0.076
0.021
0.058
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all_soil_qsouth_heptachlorepoxide_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

COEFFICIENT OF VARIATION = 0.16545E+01
MAXIMUM DATA VALUE = 0.23000E+00

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.10266E+00
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all_soil_qsouth_heptachlorepoxide_sboot

NUMBER OF DATA POINTS = 20
MEAN= 0.3762E-01
SQUARE ROOT OF VARIANCE= 0.6066E-01
STANDARD DEVIATION= 0.6224E-01
SKEWNESS= 0.2165E+01
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION= 0.1655E+01
MINIMUM = 0.2300E-03
MAXIMUM = 0.2300E+00

MEAN OF LOG DATA = -0.4699E+01
STANDARD DEVIATION OF LOG DATA = 0.2005E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.4202E+01

MVUE ESTIMATE OF THE MEAN = 0.5326E-01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.182E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2947E-01

MLE ESTIMATE OF THE MEAN = 0.6799E-01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.5029E+00

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.5691 E-01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2646E-01

AVERAGE OF BOOTSTRAPPED VALUES = 0.3761 E-01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1375E-01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.3730E-01
B= 0.1375E-01
R= 0.9967E+00

QUANTILE ANALYSIS FOR "W VALUES
A = -0.7981 E-01
B= 0.3153E+00
R= 0.9429E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.1456E-01
B = 0.2495E+00
R = 0.9878E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.6201 E-01

UCL95 STANDARD BOOT = 0.6022E-01

UCL95 BOOTSTRAP-T FROM SORT = 0.9324E-01
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1004E+00

UCL95 T-DISTRIBUTION = 0.6168E-01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.6051 E-01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.6771 E-01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.9982E-01

UCL95 FROM LOG JACKKNIFE = 0.1027E+00

UCL95 LN CHEBYCHEV INEQUALITY = 0.1850E+00

UCL95 FROM H-STATISTIC = 0.4698E+00
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1100
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1500
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1600
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-181-
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0 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

UCL95(HALLS BOOTSTRAP-T)= 0.12308E+04
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alLsoil_qsouth_lead_sboot

NUMBER OF DATA POINTS = 20
MEAN= 0.8278E+03
SQUARE ROOT OF VAR1ANCE= 0.9678E+03
STANDARD DEVIATION 0.9929E+03
SKEWNESS= 0.8670E+00
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION 0.1199E+01
MINIMUM = 0.1400E+02
MAXIMUM = 0.31 OOE+04

MEAN OF LOG DATA = 0.5339E+01
STANDARD DEVIATION OF LOG DATA = 0.2034E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.4252E+01

MVUE ESTIMATE OF THE MEAN = 0.1278E+04
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.449E+04
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.7174E+03

MLE ESTIMATE OF THE MEAN = 0.1648E+04
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1293E+05

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1386E+04
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.6241 E+03

AVERAGE OF BOOTSTRAPPED VALUES = 0.8287E+03

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2182E+03

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.8270E+03
B= 0.2197E+03
R= 0.9997E+00

QUANTILE ANALYSIS FOR 'W" VALUES
A = -0.2036E-01
B= 0.2453E+00
R= 0.9962E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A= 0.1396E-02
B= 0.2237E+00
R = 0.9999E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1197E+04

UCL95 STANDARD BOOT = 0.1188E+04

UCL95 BOOTSTRAP-T FROM SORT = 0.1291 E+04
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1231 E+04

UCL95 T-DISTRIBUTION = 0.1212E+04

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1193E+04

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1239E+04

UCL95 FROM REGULAR CHEBYCHEV !NEQUALITY= 0.1820E+04

UCL95 FROM LOG JACKKNIFE = 0.2465E+04

UCL95 LN CHEBYCHEV INEQUALITY = 0.4484E+04

UCL95 FROM H-STATISTIC = 0.1198E+05
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alLsoil_qsouth_maganese_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

COEFFICIENT OF VARIATION = 0.61705E+00
MAXIMUM DATA VALUE = 0.21000E+04

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)=0.85320E+03
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NUMBER OF DATA POINTS = 20
MEAN= 0.7013E+03
SQUARE ROOT OF VARIANCE= 0.4217E+03
STANDARD DEVIATION= 0.4327E+03
SKEWNESS= 0.1886E+01
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION 0.6170E+00
MINIMUM = 0.2900E+03
MAXIMUM = 0.21 OOE+04

MEAN OF LOG DATA = 0.6414E+01
STANDARD DEVIATION OF LOG DATA = 0.5191 E+00

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.2016E+01

MVUE ESTIMATE OF THE MEAN = 0.6928E+03
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.375E+03
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.8359E+02

MLE ESTIMATE OF THE MEAN = 0.6981 E+03
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.3882E+03

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.6914E+03
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.9358E+02

AVERAGE OF BOOTSTRAPPED VALUES = 0.7016E+03

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.9386E+02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.6999E+03
B= 0.9375E+02
R= 0.9978E+00

QUANTILE ANALYSIS FOR "W VALUES
A = -0.5405E-01
B= 0.2716E+00
R = 0.9799E+00

QUANTILE ANALYSIS FOR 'Q" VALUES
A = -0.2098E-01
B= 0.2609E+00
R = 0.9901 E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.8670E+03

UCL95 STANDARD BOOT = 0.8560E+03

UCL95 BOOTSTRAP-T FROM SORT = 0.9688E+03
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.9635E+03

UCL95 T-DISTRIBUTION = 0.8685E+03

UCL95 FROM CENTRAL LIMIT THEOREM = 0.8604E+03

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.9040E+03

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1134E+04

UCL95 FROM LOG JACKKNIFE = 0.8532E+03

UCL95 LN CHEBYCHEV INEQUALITY = 0.1066E+04

UCL95 FROM H-STATISTIC = 0.8875E+03
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all_soil_qsouth_mercury_data

0.021
0.16
0.96

0.059
0.505

1
0.49

0.275
0.021

2.6
36
5.1

0.052
0.13
3.2

0.078
0.065

0.62
0.036

0.14
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alLsoil_qsouth_mercury_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

COEFFICIENT OF VARIATION = 0.30975E+01
MAXIMUM DATA VALUE = 0.36000E+02

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)=0.35765E+01
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alLsoil_qsouth_mercury_sboot

NUMBER OF DATA POINTS = 20
MEAN= 0.2576E+01
SQUARE ROOT OF VARIANCE= 0.7776E+01
STANDARD DEVIATION= 0.7978E+01
SKEWNESS= 0.3951 E+01
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION= 0.3097E+01
MINIMUM = 0.21 OOE-01
MAXIMUM = 0.3600E+02

MEAN OF LOG DATA = -0.1192E+01
STANDARD DEVIATION OF LOG DATA = 0.1990E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.4176E+01

MVUE ESTIMATE OF THE MEAN = 0.1732E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.584E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.951 OE+00

MLE ESTIMATE OF THE MEAN = 0.2200E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1578E+02

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1574E+01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.1158E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.2578E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1735E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2504E+01
B= 0.1735E+01
R= 0.9724E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.4788E+00
B= 0.8530E+00
R = 0.8927E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.1309E+00
B= 0.3893E+00
R= 0.9522E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.6039E+01

UCL95 STANDARD BOOT = 0.5432E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.2300E+02
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.2426E+02

UCL95T-D1STRIBUTION= 0.5660E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.551 OE+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.7195E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1055E+02

UCL95 FROM LOG JACKKNIFE = 0.3576E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.5983E+01

UCL95 FROM H-STATISTIC = 0.1480E+02
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all_soiLqsouth_nickel_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

UCL95(STANDARD BOOTSTRAP^ 0.43055E+03
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alLsoil_qsouth_nickeLsboot

NUMBER OF DATA POINTS = 20
MEAN= 0.2138E+03
SQUARE ROOT OF VARIANCE= 0.5890E+03
STANDARD DEVIATION= 0.6043E+03
SKEWNESS= 0.3881 E+01
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION= 0.2827E+01
MINIMUM = 0.11 OOE+02
MAXIMUM = 0.2730E+04

MEAN OF LOG DATA = 0.3961 E+01
STANDARD DEVIATION OF LOG DATA = 0.1389E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.3168E+01

MVUE ESTIMATE OF THE MEAN = 0.1266E+03
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.232E+03
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.4644E+02

MLE ESTIMATE OF THE MEAN = 0.1378E+03
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.3341 E+03

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1141 E+03
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.6691 E+02

AVERAGE OF BOOTSTRAPPED VALUES = 0.2128E+03

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1324E+03

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A = 0.2068E+03
B= 0.1312E+03
R = 0.9767E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.4119E+00
B = 0.7642E+00
R = 0.8920E+00

QUANTILE ANALYSIS FOR "Q' VALUES
A = -0.1233E+00
B= 0.3998E+00
R= 0.9051 E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.4722E+03

UCL95 STANDARD BOOT = 0.4305E+03

UCL95 BOOTSTRAP-T FROM SORT = 0.1657E+04
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.3227E+04

UCL95 T-DISTRIBUTION = 0.4474E+03

UCL95 FROM CENTRAL LIMIT THEOREM = 0.4360E+03

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.5614E+03

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.8178E+03

UCL95 FROM LOG JACKKNIFE = 0.2298E+03

UCL95 LN CHEBYCHEV INEQUALITY = 0.3342E+03

UCL95 FROM H-STATISTIC = 0.3780E+03
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alLsoil_qsouth_pentachlorophenol_data

0.0052
0.002
0.013

0.0155
0.0024

470
0.0905

0.01
0.0125
0.013

0.0055
0.002

240
2.95
0.41

0.01525
0.036

0.0675
0.0015
0.0011
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all_soiLqsouth_pentachlorophenol_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

UCL95(STANDARD BOOTSTRAP)= 0.77356E+02
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all_soiLqsouth_pentachlorophenol_sboot

NUMBER OF DATA POINTS = 20
MEAN= 0.3568E+02
SQUARE ROOT OF VARIANCE= 0.1125E+03
STANDARD DEVIATION 0.1154E+03
SKEWNESS= 0.3150E+01
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION= 0.3234E+01
MINIMUM = 0.11 OOE-02
MAXIMUM = 0.4700E+03

MEAN OF LOG DATA = -0.3243E+01
STANDARD DEVIATION OF LOG DATA = 0.3654E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.7195E+01

MVUE ESTIMATE OF THE MEAN = 0.6865E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.961 E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.6107E+01

MLE ESTIMATE OF THE MEAN = 0.3094E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.2451 E+05

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = -0.2063E+01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.9966E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.3562E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2537E+02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.3445E+02
B= 0.2573E+02
R= 0.9849E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.5080E+01
B= 0.1026E+02
R= 0.5952E+00

QUANTILE ANALYSIS FOR 'Q" VALUES
A = -0.6243E+04
B= 0.1337E+05
R = 0.4990E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.8271 E+02

UCL95 STANDARD BOOT = 0.7736E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.6283E+04
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.6279E+04

UCL95 T-DISTRIBUTION = 0.8030E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.7813E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.9755E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1510E+03

UCL95 FROM LOG JACKKNIFE = 0.1517E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.3416E+02

UCL95 FROM H-STATISTIC = 0.1288E+05
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all_soil_qsouth_toulene_data

0.0065
0.019
0.018

0.0044
0.42

0.00465
0.0055
0.0031
0.0036

0.00465
0.0013
0.0053
0.0053
0.0038
0.0034
0.0012
0.0018
0.0042

1300
0.001
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all_soil_qsouth_toulene_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

UCL95(STANDARD BOOTSTRAP)= 0.16911 E+03
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NUMBER OF DATA POINTS = 20
MEAN= 0.6503E+02
SQUARE ROOT OF VARIANCE= 0.2833E+03
STANDARD DEVIATION= 0.2907E+03
SKEWNESS= 0.4129E+01
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION 0.4470E+01
MINIMUM = 0.1000E-02
MAXIMUM = 0.1300E+04

MEAN OF LOG DATA = -0.4665E+01
STANDARD DEVIATION OF LOG DATA = 0.3067E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.6110E+01

MVUE ESTIMATE OF THE MEAN = 0.4282E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.376E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.3446E+00

MLE ESTIMATE OF THE MEAN = 0.1038E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1144E+03

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = -0.4035E+00
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.5020E+00

AVERAGE OF BOOTSTRAPPED VALUES = 0.6481 E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.6340E+02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.6160E+02
B= 0.6195E+02
R= 0.9283E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.1493E+04
B= 0.2808E+04
R= 0.6278E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.2928E+11
B = 0.6233E+11
R= 0.5091 E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1950E+03

UCL95 STANDARD BOOT = 0.1691 E+03

UCL95 BOOTSTRAP-T FROM SORT = 0.4024E+07
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.3943E+07

UCL95 T-DISTRIBUTION = 0.1774E+03

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1719E+03

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.2361 E+03

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.3556E+03

UCL95 FROM LOG JACKKNIFE = 0.4644E+00

UCL95 LN CHEBYCHEV INEQUALITY = 0.1969E+01

UCL95 FROM H-STATISTIC = 0.7639E+02
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all_soiLqsouth_total PCBS_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

COEFFICIENT OF VARIATION = 0.15755E+01
MAXIMUM DATA VALUE = 0.32050E+02

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.19040E+02
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all_soil_qsouth_total PCBS_sboot

NUMBER OF DATA POINTS = 20
MEAN= 0.5656E+01
SQUARE ROOT OF VARIANCE= 0.8686E+01
STANDARD DEVIATION= 0.8911 E+01
SKEWNESS= 0.1891 E+01
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION 0.1575E+01
MINIMUM = 0.4825E-01
MAXIMUM = 0.3205E+02

MEAN OF LOG DATA = 0.1615E+00
STANDARD DEVIATION OF LOG DATA = 0.2192E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.4531 E+01

MVUE ESTIMATE OF THE MEAN = 0.9447E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.386E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.5725E+01

MLE ESTIMATE OF THE MEAN = 0.1300E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1432E+03

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1047E+02
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.4955E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.5652E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1960E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.5615E+01
B= 0.1966E+01
R = 0.9972E+00

QUANTILE ANALYSIS FOR "W VALUES
A = -0.5874E-01
B= 0.2804E+00
R= 0.9723E+00

QUANTILE ANALYSIS FOR 'Q" VALUES
A = -0.7775E-02
B= 0.2352E+00
R = 0.9978E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.9152E+01

UCL95 STANDARD BOOT = 0.8876E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.1181 E+02
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all_soil_qsouth_total PCBS_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1558E+02

UCL95 T-DISTRIBUTION = 0.9102E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.8934E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.9835E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1456E+02

UCL95 FROM LOG JACKKNIFE = 0.1904E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.3504E+02

UCL95 FROM H-STATISTIC = 0.1269E+03
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all_soiLqsouth_trichloroethylene_data

0.00365
0.0017
0.0014
0.0031

0.38
0.0055
0.0017
0.0027
0.0022
0.0029

0.00375
0.0031
0.0032
0.0076
0.0034
0.0035
0.0016

0.00125
0.0013

0.00305
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alLsoil_qsouth_trichloroethylene_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

UCL95(STANDARD BOOTSTRAP)= 0.51594E-01
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alLsoil_qsouth_trichloroethylene_sboot

NUMBER OF DATA POINTS = 20
MEAN= 0.2183E-01
SQUARE ROOT OF VARIANCE= 0.8218E-01
STANDARD DEVIATION 0.8432E-01
SKEWNESS= 0.4127E+01
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION 0.3862E+01
MINIMUM = 0.1250E-02
MAXIMUM = 0.3800E+00

MEAN OF LOG DATA = -0.5682E+01
STANDARD DEVIATION OF LOG DATA = 0.1207E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.2886E+01

MVUE ESTIMATE OF THE MEAN = 0.6661 E-02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.997E-02
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2074E-02

MLE ESTIMATE OF THE MEAN = 0.7055E-02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1280E-01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.5386E-02
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.3805E-02

AVERAGE OF BOOTSTRAPPED VALUES = 0.2166E-01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1820E-01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2085E-01
B= 0.1801 E-01
R= 0.9340E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.4814E+01
B= 0.6699E+01
R= 0.8614E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.2386E+02
B= 0.4156E+02
R = 0.7350E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.5942E-01

UCL95 STANDARD BOOT = 0.5159E-01

UCL95 BOOTSTRAP-T FROM SORT = 0.1621 E+01
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1213E+01

UCL95 T-DISTRIBUTION = 0.5443E-01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.5284E-01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.7144E-01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1061 E+00

UCL95 FROM LOG JACKKNIFE = 0.1196E-01

UCL95 LN CHEBYCHEV INEQUALITY = 0.1593E-01

UCL95 FROM H-STATISTIC = 0.1569E-01
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0.0095
0.0017
0.0026
0.006

0.1585
0.0012
0.0044

0.00089
0.0024
0.0036

0.015
0.00078
0.00074

3.9
0.0008

0.00056
1900

2.2
0.0062
0.0018
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1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 20

UCL95(STANDARD BOOTSTRAP)= 0.25159E+03
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NUMBER OF DATA POINTS = 20
MEAN= 0.9532E+02
SQUARE ROOT OF VARIANCE= 0.4140E+03
STANDARD DEVIATION= 0.4248E+03
SKEWNESS= 0.4129E+01
CRITICAL SKEWNESS = 0.7720E+00
COEFFICIENT OF VARIATION= 0.4457E+01
MINIMUM = 0.5600E-03
MAXIMUM = 0.1900E+04

MEAN OF LOG DATA = -0.4483E+01
STANDARD DEVIATION OF LOG DATA = 0.3772E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.7416E+01

MVUE ESTIMATE OF THE MEAN = 0.2650E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.406E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2392E+01

MLE ESTIMATE OF THE MEAN = 0.1390E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1712E+05

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = -0.1978E+01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.3819E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.9623E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.9445E+02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A = 0.9033E+02
B= 0.9058E+02
R= 0.9290E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.4127E+02
B= 0.5915E+02
R= 0.8506E+00

QUANTILE ANALYSIS FOR "Q' VALUES
A = -0.3744E+06
B= 0.7341E+06
R = 0.5772E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.2853E+03

UCL95 STANDARD BOOT = 0.2516E+03

UCL95 BOOTSTRAP-T FROM SORT = 0.8264E+05
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.8243E+05

UCL95 T-DISTRIBUTION = 0.2595E+03

UCL95 FROM CENTRAL LIMIT THEOREM = 0.2516E+03

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.3453E+03

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.5199E+03

UCL95 FROM LOG JACKKNIFE = 0.4626E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.1334E+02

UCL95 FROM H-STATISTIC = 0.8523E+04
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0.0036
0.00405

0.004
0.0027

0.00425
0.6

0.00285
0.0047

4
0.00445
0.0037

0.00475
0.195

0.00415
0.00285
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1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 15

UCL95(STANDARD BOOTSTRAP)= 0.74270E+00
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NUMBER OF DATA POINTS = 15
MEAN= 0.3227E+00
SQUARE ROOT OF VARIANCE= 0.9945E+00
STANDARD DEVIATION= 0.1029E+01
SKEWNESS= 0.3345E+01
CRITICAL SKEWNESS = 0.8520E+00
COEFFICIENT OF VARIATION 0.3190E+01
MINIMUM = 0.2700E-02
MAXIMUM = 0.4000E+01

MEAN OF LOG DATA = -0.4515E+01
STANDARD DEVIATION OF LOG DATA = 0.2287E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.5130E+01

MVUE ESTIMATE OF THE MEAN = 0.9499E-01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.358E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.6374E-01

MLE ESTIMATE OF THE MEAN = 0.1495E+00
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.2037E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.4067E-01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.1017E+00

AVERAGE OF BOOTSTRAPPED VALUES = 0.3219E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2558E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.3093E+00
B= 0.2568E+00
R = 0.9709E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.8854E+00
B= 0.1621E+01
R = 0.8043E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.4393E+01
B= 0.9687E+01
R= 0.4881 E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.8286E+00

UCL95 STANDARD BOOT = 0.7427E+00

UCL95 BOOTSTRAP-T FROM SORT = 0.6708E+01
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.6708E+01

UCL95 T-DISTRIBUTION = 0.7908E+00

UCL95 FROM CENTRAL LIMIT THEOREM = 0.7600E+00

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1005E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1511 E+01

UCL95 FROM LOG JACKKNIFE = 0.2197E+00

UCL95 LN CHEBYCHEV INEQUALITY = 0.3799E+00

UCL95 FROM H-STATISTIC = 0.3437E+01
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5.27315E-05
0.0114545
0.008654

0.00005493
0.0011845

0.00010685
0.0006209

4.32535E-05
0.000096675
0.000135785
0.05513625
0.000764325
0.000078565
6.49315E-05
0.000151145
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1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 15

UCL95(STANDARD BOOTSTRAP^ 0.11056E-01

-222-



all_soil_qnorth_2378TCDDTEQ_sboot

NUMBER OF DATA POINTS = 15
MEAN= 0.5240E-02
SQUARE ROOT OF VARIANCE= 0.1375E-01
STANDARD DEVIATION= 0.1423E-01
SKEWNESS= 0.3153E+01
CRITICAL SKEWNESS = 0.8520E+00
COEFFICIENT OF VARIATION 0.2717E+01
MINIMUM = 0.4325E-04
MAXIMUM = 0.5514E-01

MEAN OF LOG DATA = -0.7887E+01
STANDARD DEVIATION OF LOG DATA = 0.2260E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.5077E+01

MVUE ESTIMATE OF THE MEAN = 0.3116E-02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.115E-01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2070E-02

MLE ESTIMATE OF THE MEAN = 0.4831 E-02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.6196E-01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2304E-02
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2875E-02

AVERAGE OF BOOTSTRAPPED VALUES = 0.5219E-02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.3548E-02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.5081 E-02
B= 0.3516E-02
R= 0.9829E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.3512E+00
B= 0.7037E+00
R= 0.9070E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.9682E-01
B= 0.3811 E+00
R = 0.9600E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1205E-01

UCL95 STANDARD BOOT = 0.1106E-01

UCL95 BOOTSTRAP-T FROM SORT = 0.3399E-01
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.3399E-01

UCL95 T-DISTRIBUTION = 0.1171 E-01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1129E-01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1448E-01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.2167E-01

UCL95 FROM LOG JACKKNIFE = 0.7367E-02

UCL95 LN CHEBYCHEV INEQUALITY = 0.1237E-01

UCL95 FROM H-STATISTIC = 0.1038E+00
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0.19
0.215

1
0.2

0.95
0.175

0.2
1

0.95
0.195

1.4
0.185

47
0.9
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1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE RLE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 14

UCL95(T-DIST.) = 0.97727E+01
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NUMBER OF DATA POINTS = 14
MEAN= 0.3897E+01
SQUARE ROOT OF VARIANCE= 0.1196E+02
STANDARD DEVIATION= 0.1241 E+02
SKEWNESS= 0.3321 E+01
CRITICAL SKEWNESS = 0.8700E+00
COEFFICIENT OF VARIATION= 0.3185E+01
MINIMUM = 0.1750E+00
MAXIMUM = 0.4700E+02

MEAN OF LOG DATA = -0.5359E+00
STANDARD DEVIATION OF LOG DATA = 0.1514E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.3717E+01

MVUE ESTIMATE OF THE MEAN = 0.1589E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.305E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.7250E+00

MLE ESTIMATE OF THE MEAN = 0.1840E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.5487E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1224E+01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.1069E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.3904E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.3208E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.3732E+01
B= 0.3178E+01
R= 0.9391 E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.2806E+01
B= 0.3780E+01
R = 0.8503E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.2319E+01
B= 0.4:)41E+01
R = 0.7938E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1050E+02

UCL95 STANDARD BOOT = 0.9181 E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.1138E+03
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1045E+03

UCL95 T-DISTRIBUTION = 0.9773E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.9355E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1250E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1873E+02

UCL95 FROM LOG JACKKNIFE = 0.3117E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.4829E+01

UCL95 FROM H-STATISTIC = 0.8764E+01
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0.195
0.2

0.215
0.03

0.175
0.2
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1
1
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270
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0.9

0.95
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1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 15

UCL95(STANDARD BOOTSTRAP)= 0.51861 E+02
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NUMBER OF DATA POINTS = 15
MEAN= 0.2293E+02
SQUARE ROOT OF VARIANCE= 0.6795E+02
STANDARD DEVIATION= 0.7033E+02
SKEWNESS= 0.3191 E+01
CRITICAL SKEWNESS = 0.8520E+00
COEFFICIENT OF VARIATION 0.3068E+01
MINIMUM = 0.3000E-01
MAXIMUM = 0.2700E+03

MEAN OF LOG DATA = -0.1799E+00
STANDARD DEVIATION OF LOG DATA = 0.2358E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.5272E+01

MVUE ESTIMATE OF THE MEAN = 0.8193E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.326E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.5643E+01

MLE ESTIMATE OF THE MEAN = 0.1346E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.2165E+03

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.4448E+01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.8238E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.2289E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1761 E+02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2200E+02
B= 0.1789E+02
R = 0.9786E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.3145E+01
B= 0.6255E+01
R= 0.621 OE+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.1957E+03
B= 0.4202E+03
R= 0.4959E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.5859E+02

UCL95 STANDARD BOOT = 0.5186E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.2188E+04
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.2227E+04

UCL95 T-DISTRIBUTION = 0.5491 E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.5280E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.6879E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1041 E+03

UCL95 FROM LOG JACKKNIFE = 0.1896E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.3342E+02

UCL95 FROM H-STATISTIC = 0.3731 E+03
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1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 14

UCL95(T-DIST.) = 0.61790E+01
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NUMBER OF DATA POINTS = 14
MEAN= 0.3807E+01
SQUARE ROOT OF VARIANCE= 0.4829E+01
STANDARD DEVIATION 0.5011 E+01
SKEWNESS= 0.2595E+01
CRITICAL SKEWNESS = 0.8700E+00
COEFFICIENT OF VARIATlON= 0.1316E+01
MINIMUM = 0.9000E+00
MAXIMUM = 0.2000E+02

MEAN OF LOG DATA = 0.8251 E+00
STANDARD DEVIATION OF LOG DATA = 0.9798E+00

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.2759E+01

MVUE ESTIMATE OF THE MEAN = 0.3520E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.385E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.9987E+00

MLE ESTIMATE OF THE MEAN = 0.3688E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.4683E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.3449E+01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.1192E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.3795E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1291 E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.3753E+01
B= 0.1279E+01
R = 0.9905E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.1797E+00
B= 0.4537E+00
R= 0.9559E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.1063E+00
B= 0.3951 E+00
R= 0.9665E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.6207E+01

UCL95 STANDARD BOOT = 0.5919E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.9106E+01
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.8484E+01

UCL95 T-DISTRIBUTION = 0.6179E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.601 OE+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.7003E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.9794E+01

UCL95 FROM LOG JACKKNIFE = 0.5560E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.7984E+01

UCL95 FROM H-STATISTIC = 0.7806E+01
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1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 15

UCL95(STANDARD BOOTSTRAP^ 0.16579E+02
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NUMBER OF DATA POINTS = 15
MEAN= 0.7775E+01
SQUARE ROOT OF VARIANCE= 0.2052E+02
STANDARD DEVIATION 0.2124E+02
SKEWNESS= 0.3394E+01
CRITICAL SKEWNESS = 0.8520E+00
COEFFICIENT OF VARIATION 0.2731 E+01
MINIMUM = 0.5400E+00
MAXIMUM = 0.8400E+02

MEAN OF LOG DATA = 0.6927E+00
STANDARD DEVIATION OF LOG DATA = 0.1334E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.3311 E+01

MVUE ESTIMATE OF THE MEAN = 0.4412E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.722E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1715E+01

MLE ESTIMATE OF THE MEAN = 0.4865E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1080E+02

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.3809E+01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2548E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.7796E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.5339E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.7537E+01
B= 0.5290E+01
R= 0.9621 E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.7625E+00
B= 0.1241 E+01
R= 0.8916E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.4344E+00
B= 0.1015E+01
R= 0.7097E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1844E+02

UCL95 STANDARD BOOT = 0.1658E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.7815E+02
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.7721 E+02

UCL95 T-DISTRIBUTION = 0.1743E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1679E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.2193E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.3228E+02

UCL95 FROM LOG JACKKNIFE = 0.8295E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.1208E+02

UCL95 FROM H-STATISTIC = 0.1584E+02
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1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 15

COEFFICIENT OF VARIATION = 0.80814E+00
MAXIMUM DATA VALUE = 0.40000E+02

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.15378E+02
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NUMBER OF DATA POINTS = 15
MEAN= 0.1178E+02
SQUARE ROOT OF VARIANCE= 0.9197E+01
STANDARD DEVIATION= 0.9520E+01
SKEWNESS= 0.2101 E+01
CRITICAL SKEWNESS = 0.8520E+00
COEFFICIENT OF VARIATION 0.8081 E+00
MINIMUM = 0.31 OOE+01
MAXIMUM = 0.4000E+02

MEAN OF LOG DATA = 0.2260E+01
STANDARD DEVIATION OF LOG DATA = 0.6211 E+00

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.2206E+01

MVUE ESTIMATE OF THE MEAN = 0.1145E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.747E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1918E+01

MLE ESTIMATE OF THE MEAN = 0.1162E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.7976E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1138E+02
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2270E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1179E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2360E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A = 0.1173E+02
B= 0.2369E+01
R= 0.9960E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.1290E+00
B= 0.4259E+00
R = 0.9073E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.8600E-01
B= 0.4214E+00
R= 0.8862E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1603E+02

UCL95 STANDARD BOOT = 0.1567E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.2395E+02
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.2289E+02

UCL95 T-DISTRIBUTION = 0.1611 E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1582E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1725E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.2277E+02

UCL95 FROM LOG JACKKNIFE = 0.1538E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.2002E+02

UCL95 FROM H-STATISTIC = 0.1677E+02
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1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 15

UCL95(HALLS BOOTSTRAP-T)= 0.30255E+04

-246-



all_soiLqnorth_barium_sboot

NUMBER OF DATA POINTS = 15
MEAN= 0.1377E+04
SQUARE ROOT OF VARIANCE= 0.2311 E+04
STANDARD DEVIATION= 0.2392E+04
SKEWNESS= 0.1797E+01
CRITICAL SKEWNESS = 0.8520E+00
COEFFICIENT OF VARIATION 0.1737E+01
MINIMUM = 0.61 OOE+02
MAXIMUM = 0.7200E+04

MEAN OF LOG DATA = 0.5864E+01
STANDARD DEVIATION OF LOG DATA = 0.1662E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.3915E+01

MVUE ESTIMATE OF THE MEAN = 0.1171 E+04
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.262E+04
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.5773E+03

MLE ESTIMATE OF THE MEAN = 0.1402E+04
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.5402E+04

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1079E+04
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.7376E+03

AVERAGE OF BOOTSTRAPPED VALUES = 0.1384E+04

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.5986E+03

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1370E+04
B= 0.6028E+03
R= 0.9964E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.9277E-01
B= 0.3760E+00
R= 0.9186E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A= 0.3358E-03
B= 0.2562E+00
R= 0.9968E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.2457E+04

UCL95 STANDARD BOOT = 0.2369E+04

UCL95 BOOTSTRAP-T FROM SORT = 0.4172E+04
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.3025E+04

UCL95 T-DISTRIBUTION = 0.2464E+04

UCL95 FROM CENTRAL LIMIT THEOREM = 0.2393E+04

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.2699E+04

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.4138E+04

UCL95 FROM LOG JACKKNIFE = 0.2378E+04

UCL95 LN CHEBYCHEV INEQUALITY = 0.3751 E+04

UCL95 FROM H-STATISTIC = 0.7980E+04
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1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 15

UCL95(STANDARD BOOTSTRAP^ 0.16061 E+01
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NUMBER OF DATA POINTS = 15
MEAN= 0.6769E+00
SQUARE ROOT OF VARIANCE= 0.2183E+01
STANDARD DEVIATION 0.2260E+01
SKEWNESS= 0.3409E+01
CRITICAL SKEWNESS = 0.8520E+00
COEFFICIENT OF VARIATION= 0.3339E+01
MINIMUM = 0.7600E-03
MAXIMUM = 0.8800E+01

MEAN OF LOG DATA = -0.4656E+01
STANDARD DEVIATION OF LOG DATA = 0.2811 E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.6186E+01

MVUE ESTIMATE OF THE MEAN = 0.2145E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.119E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1688E+00

MLE ESTIMATE OF THE MEAN = 0.4943E+00
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.2571 E+02

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.6777E-01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2608E+00

AVERAGE OF BOOTSTRAPPED VALUES = 0.6840E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.5605E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.6708E+00
B = 0.5519E+00
R = 0.9598E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.9111 E+00
B= 0.1617E+01
R= 0.8307E+00

QUANTILE ANALYSIS FOR 'Q" VALUES
A = -0.3547E+01
B= 0.7853E+01
R= 0.4896E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1820E+01

UCL95 STANDARD BOOT = 0.1606E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.1390E+02
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1390E+02

UCL95 T-DISTRIBUTION = 0.1704E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1637E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.2186E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.3285E+01

UCL95 FROM LOG JACKKNIFE = 0.5271 E+00

UCL95 LN CHEBYCHEV INEQUALITY = 0.9690E+00

UCL95 FROM H-STATISTIC = 0.5158E+02
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0 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NORMAL-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

UCL95(T-DIST.) = 0.16064E+01
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NUMBER OF DATA POINTS = 14
MEAN= 0.1234E+01
SQUARE ROOT OF VARIANCE= 0.7591 E+00
STANDARD DEVIATION= 0.7878E+00
SKEWNESS= 0.3884E+00
CRITICAL SKEWNESS = 0.8700E+00
COEFFICIENT OF VARIATION= 0.6386E+00
MINIMUM = 0.1100E+00
MAXIMUM = 0.2900E+01

MEAN OF LOG DATA = -0.6719E-01
STANDARD DEVIATION OF LOG DATA = 0.8879E+00

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.2612E+01

MVUE ESTIMATE OF THE MEAN = 0.1337E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.130E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.3403E+00

MLE ESTIMATE OF THE MEAN = 0.1387E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1519E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1363E+01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2400E+00

AVERAGE OF BOOTSTRAPPED VALUES = 0.1234E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2027E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1233E+01
B = 0.2035E+00
R = 0.9998E+00

QUANTILE ANALYSIS FOR "W VALUES
A = -0.1164E-01
B= 0.2916E+00
R = 0.9993E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.4155E-02
B= 0.2821 E+00
R = 0.9998E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1576E+01

UCL95 STANDARD BOOT = 0.1567E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.1628E+01
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1591 E+01

UCL95 T-DISTRIBUTION = 0.1606E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1580E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1603E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.2175E+01

UCL95 FROM LOG JACKKNIFE = 0.1788E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.2858E+01

UCL95 FROM H-STATISTIC = 0.2639E+01

-256-



a!l_soil_qnorth_benzoapyrene_data

2.7
1.7
1.6

2
1.9

0.13
1.4
1.2
1.8

0.58
0.34
0.42
0.98

1.7

-257-



all_soiLqnorth_benzoapyrene_mstat

0 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NORMAL-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

UCL95(T-DIST.) = 0.16694E+01
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NUMBER OF DATA POINTS = 14
MEAN= 0.1318E+01
SQUARE ROOT OF VARIANCE= 0.7157E+00
STANDARD DEVIATION 0.7427E+00
SKEWNESS= -0.7308E-01
CRITICAL SKEWNESS = 0.8700E+00
COEFFICIENT OF VARIATION 0.5636E+00
MINIMUM = 0.1300E+00
MAXIMUM = 0.2700E+01

MEAN OF LOG DATA = 0.2962E-01
STANDARD DEVIATION OF LOG DATA = 0.8557E+00

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.2563E+01

MVUE ESTIMATE OF THE MEAN = 0.1437E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.134E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.3512E+00

MLE ESTIMATE OF THE MEAN = 0.1485E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1543E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1467E+01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2178E+00

AVERAGE OF BOOTSTRAPPED VALUES = 0.1317E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1940E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A = 0.1317E+01
B= 0.1956E+00
R= 0.1000E+01

QUANTILE ANALYSIS FOR "W" VALUES
A= 0.2531 E-02
B= 0.2976E+00
R = 0.9994E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.3156E-02
B= 0.2838E+00
R = 0.9999E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1640E+01

UCL95 STANDARD BOOT = 0.1636E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.1668E+01
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1680E+01

UCL95 T-DISTRIBUTION = 0.1669E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1644E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1640E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.2205E+01

UCL95 FROM LOG JACKKNIFE = 0.1853E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.3006E+01

UCL95 FROM H-STATISTIC = 0.2729E+01
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0 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NORMAL-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

UCL95(T-DIST.) = 0.15092E+01
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NUMBER OF DATA POINTS = 14
MEAN= 0.1178E+01
SQUARE ROOT OF VARIANCE= 0.6746E+00
STANDARD DEVIATION 0.7001 E+00
SKEWNESS= -0.1298E+00
CRITICAL SKEWNESS = 0.8700E+00
COEFFICIENT OF VARIATION 0.5944E+00
MINIMUM = 0.11 OOE+00
MAXIMUM = 0.2200E+01

MEAN OF LOG DATA = -0.1011 E+00
STANDARD DEVIATION OF LOG DATA = 0.8751 E+00

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.2592E+01

MVUE ESTIMATE OF THE MEAN = 0.1279E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.122E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.3206E+00

MLE ESTIMATE OF THE MEAN = 0.1325E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1422E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1305E+01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2176E+00

AVERAGE OF BOOTSTRAPPED VALUES = 0.1179E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1814E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A = 0.1180E+01
B= 0.1824E+00
R= 0.1000E+01

QUANTILE ANALYSIS FOR "W VALUES
A= 0.7496E-02
B= 0.2909E+00
R= 0.9993E+00

QUANTILE ANALYSIS FOR 'Q" VALUES
A= 0.1725E-02
B= 0.2647E+00
R= 0.9999E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1476E+01

UCL95 STANDARD BOOT = 0.1478E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.1498E+01
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1511 E+01

UCL95 T-DISTRIBUTION = 0.1509E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1486E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1479E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.2014E+01

UCL95 FROM LOG JACKKNIFE = 0.1691 E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.2712E+01

UCL95 FROM H-STATISTIC = 0.2487E+01
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1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 15

COEFFICIENT OF VARIATION = 0.20727E+01
MAXIMUM DATA VALUE = 0.92000E+02

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.18849E+02
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NUMBER OF DATA POINTS = 15
MEAN= 0.1226E+02
SQUARE ROOT OF VARIANCE= 0.2456E+02
STANDARD DEVIATION 0.2542E+02
SKEWNESS= 0.2488E+01
CRITICAL SKEWNESS = 0.8520E+00
COEFFICIENT OF VARIATION 0.2073E+01
MINIMUM = 0.4000E+00
MAXIMUM = 0.9200E+02

MEAN OF LOG DATA = 0.1137E+01
STANDARD DEVIATION OF LOG DATA = 0.1603E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.3803E+01

MVUE ESTIMATE OF THE MEAN = 0.9573E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.203E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.4542E+01

MLE ESTIMATE OF THE MEAN = 0.1126E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.3911 E+02

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.8805E+01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.5704E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1229E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.6467E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A = 0.1206E+02
B= 0.6519E+01
R= 0.9938E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.3549E+00
B= 0.8481 E+00
R= 0.7557E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.1031 E+00
B= 0.4564E+00
R= 0.8506E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.241 OE+02

UCL95 STANDARD BOOT = 0.2292E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.9640E+02
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.8519E+02

UCL95 T-DISTRIBUTION = 0.2382E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.2306E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.2756E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.4160E+02

UCL95 FROM LOG JACKKNIFE = 0.1885E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.2988E+02

UCL95 FROM H-STATISTIC = 0.5744E+02
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0 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NORMAL-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

UCL95(T-DIST.) = 0.28155E+00
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NUMBER OF DATA POINTS = 9
MEAN= 0.2112E+00
SQUARE ROOT OF VARIANCE= 0.1070E+00
STANDARD DEVIATION= 0.1134E+00
SKEWNESS= 0.5596E+00
CRITICAL SKEWNESS = 0.9636E+00
COEFFICIENT OF VARIATION 0.5371 E+00
MINIMUM = 0.6600E-01
MAXIMUM = 0.4000E+00

MEAN OF LOG DATA = -0.1693E+01
STANDARD DEVIATION OF LOG DATA = 0.5760E+00

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.2399E+01

MVUE ESTIMATE OF THE MEAN = 0.2128E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.125E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.4160E-01

MLE ESTIMATE OF THE MEAN = 0.2172E+00
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1363E+00

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2134E+00
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.3885E-01

AVERAGE OF BOOTSTRAPPED VALUES = 0.2113E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.3544E-01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2111 E+00
B= 0.3562E-01
R = 0.9996E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.4213E-01
B= 0.4014E+00
R= 0.9865E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.1589E-01
B= 0.3733E+00
R = 0.9825E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.2713E+00

UCL95 STANDARD BOOT = 0.2696E+00

UCL95 BOOTSTRAP-T FROM SORT = 0.3077E+00
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.3001 E+00

UCL95 T-DISTRIBUTION = 0.2816E+00

UCL95 FROM CENTRAL LIMIT THEOREM = 0.2734E+00

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.281 OE+00

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.3802E+00

UCL95 FROM LOG JACKKNIFE = 0.2857E+00

UCL95 LN CHEBYCHEV INEQUALITY = 0.3987E+00

UCL95 FROM H-STATISTIC = 0.3540E+00
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0.018
1.2

0.077
0.013
0.011
0.054

0.0375
0.004
0.024
0.002

0.0064
3.2
0.1

0.0035
0.43
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1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 15

COEFFICIENT OF VARIATION = 0.24590E+01
MAXIMUM DATA VALUE = 0.32000E+01

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.58386E+00
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NUMBER OF DATA POINTS = 15
MEAN= 0.3454E+00
SQUARE ROOT OF VARIANCE= 0.8205E+00
STANDARD DEVIATION 0.8493E+00
SKEWNESS= 0.2836E+01
CRITICAL SKEWNESS = 0.8520E+00
COEFFICIENT OF VARIATION 0.2459E+01
MINIMUM = 0.2000E-02
MAXIMUM = 0.3200E+01

MEAN OF LOG DATA = -0.3307E+01
STANDARD DEVIATION OF LOG DATA = 0.2156E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.4870E+01

MVUE ESTIMATE OF THE MEAN = 0.2553E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.869E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1626E+00

MLE ESTIMATE OF THE MEAN = 0.3738E+00
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.3798E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2177E+00
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2079E+00

AVERAGE OF BOOTSTRAPPED VALUES = 0.3422E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2096E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.3356E+00
B= 0.2118E+00
R= 0.9913E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.3168E+00
B= 0.7292E+00
R= 0.8203E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.1412E+00
B= 0.5242E+00
R= 0.7439E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.7363E+00

UCL95 STANDARD BOOT = 0.6871 E+00

UCL95 BOOTSTRAP-T FROM SORT = 0.2654E+01
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.2644E+01

UCL95 T-DISTRIBUTION = 0.7315E+00

UCL95 FROM CENTRAL LIMIT THEOREM = 0.7061 E+00

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.8777E+00

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1326E+01

UCL95 FROM LOG JACKKNIFE = 0.5839E+00

UCL95 LN CHEBYCHEV INEQUALITY = 0.9821 E+00

UCL95 FROM H-STATISTIC = 0.6182E+01
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40
0.99

0.00415
0.00425

0.007
0.00079

11
0.00475
0.0027
0.0037

0.00285
0.00058
0.00034
0.00405
0.00019
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1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 15

UCL95(STANDARD BOOTSTRAP^ 0.77759E+01
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NUMBER OF DATA POINTS = 15
MEAN= 0.3468E+01
SQUARE ROOT OF VARIANCE= 0.1014E+02
STANDARD DEVIATION= 0.1049E+02
SKEWNESS= 0.3114E+01
CRITICAL SKEWNESS = 0.8520E+00
COEFFICIENT OF VARIATION 0.3025E+01
MINIMUM = 0.1900E-03
MAXIMUM = 0.4000E+02

MEAN OF LOG DATA = -0.4614E+01
STANDARD DEVIATION OF LOG DATA = 0.3664E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.7934E+01

MVUE ESTIMATE OF THE MEAN = 0.1320E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.128E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1198E+01

MLE ESTIMATE OF THE MEAN = 0.8143E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.6692E+04

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = -0.2121 E+00
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2002E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.3472E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2616E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.3328E+01
B= 0.2624E+01
R= 0.9857E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.1384E+01
B= 0.2801 E+01
R= 0.6587E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.5672E+02
B= 0.1225E+03
R= 0.4885E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.8335E+01

UCL95 STANDARD BOOT = 0.7776E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.1435E+03
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1435E+03

UCL95 T-DISTRIBUTION = 0.8240E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.7925E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1025E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1558E+02

UCL95 FROM LOG JACKKNIFE = 0.3313E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.6675E+01

UCL95 FROM H-STATISTIC = 0.1926E+05
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270
500
550
230
380

1400
1100
150

24000
200
85
64
63

340
20
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1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 15

COEFFICIENT OF VARIATION = 0.31227E+01
MAXIMUM DATA VALUE = 0.24000E+05

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.19846E+04

-282-



all_soiLqnorth_lead_st>oot

NUMBER OF DATA POINTS = 15
MEAN= 0.1957E+04
SQUARE ROOT OF VARIANCE= 0.5903E+04
STANDARD DEVIATION 0.6111 E+04
SKEWNESS= 0.3450E+01
CRITICAL SKEWNESS = 0.8520E+00
COEFFICIENT OF VARIATION= 0.3123E+01
MINIMUM = 0.2000E+02
MAXIMUM = 0.2400E+05

MEAN OF LOG DATA = 0.5714E+01
STANDARD DEVIATION OF LOG DATA = 0.1657E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.3904E+01

MVUE ESTIMATE OF THE MEAN = 0.1001 E+04
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.223E+04
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.4917E+03

MLE ESTIMATE OF THE MEAN = 0.1196E+04
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.4566E+04

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.8427E+03
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.6485E+03

AVERAGE OF BOOTSTRAPPED VALUES = 0.1951 E+04

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1520E+04

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1880E+04
B= 0.1516E+04
R= 0.9481 E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.1487E+01
B= 0.2213E+01
R = 0.8757E+00

QUANTILE ANALYSIS FOR "Q' VALUES
A = -0.1044E+01
B= 0.2101 E+01
R= 0.7182E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.5071 E+04

UCL95 STANDARD BOOT = 0.4451 E+04

UCL95 BOOTSTRAP-T FROM SORT = 0.3953E+05
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.3826E+05

UCL95 T-DISTRIBUTION = 0.4735E+04

UCL95 FROM CENTRAL LIMIT THEOREM = 0.4552E+04

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.6054E+04

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.9009E+04

UCL95 FROM LOG JACKKNIFE = 0.1985E+04

UCL95 LN CHEBYCHEV INEQUALITY = 0.3199E+04

UCL95 FROM H-STATISTIC = 0.6740E+04
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0.063
510

0.099
0.01
0.42

0.002
0.0055

0.03
0.047

290
0.013
0.17

0.096
0.0115

180
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1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 15

UCL95(HALLS BOOTSTRAP-T)= 0.16294E+03
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NUMBER OF DATA POINTS = 15
MEAN= 0.6540E+02
SQUARE ROOT OF VARIANCE= 0.1443E+03
STANDARD DEVIATION= 0.1494E+03
SKEWNESS= 0.2159E+01
CRITICAL SKEWNESS = 0.8520E+00
COEFFICIENT OF VARIATION= 0.2284E+01
MINIMUM = 0.2000E-02
MAXIMUM = 0.51 OOE+03

MEAN OF LOG DATA = -0.1624E+01
STANDARD DEVIATION OF LOG DATA = 0.4037E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.8706E+01

MVUE ESTIMATE OF THE MEAN = 0.6122E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.737E+03
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.5744E+02

MLE ESTIMATE OF THE MEAN = 0.6815E+03
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.2356E+07

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = -0.5333E+01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.9967E+02

AVERAGE OF BOOTSTRAPPED VALUES = 0.6541 E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.3732E+02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.6470E+02
B= 0.3708E+02
R = 0.9932E+00

QUANTILE ANALYSIS FOR "W VALUES
A = -0.1081 E+00
B= 0.3879E+00
R= 0.9296E+00

QUANTILE ANALYSIS FOR "Q' VALUES
A= 0.2454E-02
B = 0.2445E+00
R= 0.9956E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1334E+03

UCL95 STANDARD BOOT = 0.1268E+03

UCL95 BOOTSTRAP-T FROM SORT = 0.2369E+03
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1629E+03

UCL95 T-DISTRIBUTION = 0.1333E+03

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1288E+03

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1518E+03

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.2378E+03

UCL95 FROM LOG JACKKNIFE = 0.1702E+03

UCL95 LN CHEBYCHEV INEQUALITY = 0.3180E+03

UCL95 FROM H-STATISTIC = 0.8184E+07
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0.0011
0.00285

1.1
0.195

0.0006
0.00044
0.0024
0.0007
0.00058
0.00047
0.0015
0.00043
0.0028
0.0099

28
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1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 15

UCL95(STANDARD BOOTSTRAP^ 0.48954E+01
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NUMBER OF DATA POINTS = 15
MEAN= 0.1955E+01
SQUARE ROOT OF VARIANCE= 0.6966E+01
STANDARD DEVIATION= 0.7211 E+01
SKEWNESS= 0.3465E+01
CRITICAL SKEWNESS = 0.8520E+00
COEFFICIENT OF VARIATION 0.3689E+01
MINIMUM = 0.4300E-03
MAXIMUM = 0.2800E+02

MEAN OF LOG DATA = -0.5279E+01
STANDARD DEVIATION OF LOG DATA = 0.3305E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.7194E+01

MVUE ESTIMATE OF THE MEAN = 0.3124E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.241 E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2705E+00

MLE ESTIMATE OF THE MEAN = 0.1200E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.2823E+03

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = -0.4129E-01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.4277E+00

AVERAGE OF BOOTSTRAPPED VALUES = 0.1945E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1794E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A = 0.1856E+01
B= 0.1784E+01
R= 0.9412E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.5137E+01
B= 0.8924E+01
R= 0.7235E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.1637E+04
B= 0.3499E+04
R = 0.4986E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.5627E+01

UCL95 STANDARD BOOT = 0.4895E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.2826E+03
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.2824E+03

UCL95 T-DISTRIBUTION = 0.5233E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.5017E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.6798E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1028E+02

UCL95 FROM LOG JACKKNIFE = 0.7118E+00

UCL95 LN CHEBYCHEV INEQUALITY = 0.1522E+01

UCL95 FROM H-STATISTIC = 0.6899E+03
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2.483
0.8855

1.783
122.25
0.253

0.2764
1.339
0.678

189.61
0.5601
2.395

0.05015
116.022
0.2309
0.4725
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0 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 15

UCL95(STANDARD BOOTSTRAP)= 0.53962E+02
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NUMBER OF DATA POINTS = 15
MEAN= 0.2929E+02
SQUARE ROOT OF VARIANCE= 0.5860E+02
STANDARD DEVIATION= 0.6066E+02
SKEWNESS= 0.1757E+01
CRITICAL SKEWNESS = 0.8520E+00
COEFFICIENT OF VARIATION= 0.2071 E+01
MINIMUM = 0.5015E-01
MAXIMUM = 0.1896E+03

MEAN OF LOG DATA = 0.5666E+00
STANDARD DEVIATION OF LOG DATA = 0.2480E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.5517E+01

MVUE ESTIMATE OF THE MEAN = 0.2145E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.937E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1539E+02

MLE ESTIMATE OF THE MEAN = 0.3817E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.8258E+03

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1497E+02
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2215E+02

AVERAGE OF BOOTSTRAPPED VALUES = 0.2918E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1507E+02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2888E+02
B= 0.1496E+02
R = 0.9946E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.7284E-01
B= 0.3228E+00
R= 0.9701 E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A= 0.1115E-01
B= 0.2217E+00
R = 0.9845E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.5485E+02

UCL95 STANDARD BOOT = 0.5396E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.7161 E+02
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.7160E+02

UCL95 T-DISTRIBUTION = 0.5687E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.5505E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.6264E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.9929E+02

UCL95 FROM LOG JACKKNIFE = 0.5398E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.9026E+02

UCL95 FROM H-STATISTIC = 0.1479E+04
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0.0072
0-0075

0-00055
0.00093
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0-00057
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0-00076



alLsoiLqnorth_trichloroethylenes_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 15

UCL95(STANDARD BOOTSTRAP^ 0.20600E+00
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NUMBER OF DATA POINTS = 15
MEAN= 0.1067E+00
SQUARE ROOT OF VARIANCE= 0.2361 E+00
STANDARD DEVIATION 0.2444E+00
SKEWNESS= 0.2018E+01
CRITICAL SKEWNESS = 0.8520E+00
COEFFICIENT OF VARIATION= 0.2291 E+01
MINIMUM = 0.4900E-03
MAXIMUM = 0.7300E+00

MEAN OF LOG DATA = -0.5702E+01
STANDARD DEVIATION OF LOG DATA = 0.2623E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.5805E+01

MVUE ESTIMATE OF THE MEAN = 0.5279E-01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.256E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.3955E-01

MLE ESTIMATE OF THE MEAN = 0.1042E+00
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.3252E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2197E-01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.6307E-01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1058E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.6089E-01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1037E+00
B= 0.6172E-01
R= 0.9954E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.1733E+00
B= 0.511 OE+00
R= 0.8372E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.2362E-01
B= 0.2944E+00
R= 0.9582E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.2120E+00

UCL95 STANDARD BOOT = 0.2060E+00

UCL95 BOOTSTRAP-T FROM SORT = 0.5588E+00
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UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.5587E+00

UCL95 T-DISTRIBUTION = 0.2178E+00

UCL95 FROM CENTRAL LIMIT THEOREM = 0.2104E+00

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.2456E+00

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.3887E+00

UCL95 FROM LOG JACKKNIFE = 0.1330E+00

UCL95 LN CHEBYCHEV INEQUALITY = 0.2296E+00

UCL95 FROM H-STATISTIC = 0.6105E+01
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0.006
0.04
300

0.00066
0.0022
0.0085
0.0075

1.7
0.00039
0.0018
0.008
0.008

0.0016
80

0.0055
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1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 15

UCL95(STANDARD BOOTSTRAP)= 0.57918E+02
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all_soil_qnorth_xylenestotaLsboot

NUMBER OF DATA POINTS = 15
MEAN= 0.2545E+02
SQUARE ROOT OF VARIANCE= 0.7602E+02
STANDARD DEVIATION= 0.7869E+02
SKEWNESS= 0.3133E+01
CRITICAL SKEWNESS = 0.8520E+00
COEFFICIENT OF VARIATION= 0.3092E+01
MINIMUM = 0.3900E-03
MAXIMUM = 0.3000E+03

MEAN OF LOG DATA = -0.3753E+01
STANDARD DEVIATION OF LOG DATA = 0.4069E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.8773E+01

MVUE ESTIMATE OF THE MEAN = 0.7845E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.962E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.7377E+01

MLE ESTIMATE OF THE MEAN = 0.9229E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.3631 E+06

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = -0.4242E+01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.1264E+02

AVERAGE OF BOOTSTRAPPED VALUES = 0.2551 E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1970E+02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2470E+02
B= 0.1980E+02
R= 0.9823E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.5233E+01
B= 0.1060E+02
R= 0.5977E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.5046E+04
B= 0.1103E+05
R = 0.4632E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.6534E+02

UCL95 STANDARD BOOT = 0.5792E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.4586E+04
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all_soil_qnorth_xylenestotaLsboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.4586E+04

UCL95 T-DISTRIBUTION = 0.6123E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.5887E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.7644E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1163E+03

UCL95 FROM LOG JACKKNIFE = 0.1801 E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.4082E+02

UCL95 FROM H-STATISTIC = 0.1283E+07
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a'LsoiLr_H2trichloroethane_data

0.00245
0.0025

0.00235
9.5

0.0033
0.00265

4.45
0.00355

3.05
1.7

1.55
0.00275
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all_soil_r_112trichloroethane_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.31755E+01
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all soil r 112trichloroethane sboot

NUMBER OF DATA POINTS = 12
MEAN= 0.1689E+01
SQUARE ROOT OF VARIANCE= 0.2745E+01
STANDARD DEVIATION= 0.2867E+01
SKEWNESS= 0.1880E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION 0.1697E+01
MINIMUM = 0.2350E-02
MAXIMUM = 0.9500E+01

MEAN OF LOG DATA = -0.2951 E+01
STANDARD DEVIATION OF LOG DATA = 0.3663E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.8699E+01

MVUE ESTIMATE OF THE MEAN = 0.5386E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.394E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.4942E+01

MLE ESTIMATE OF THE MEAN = 0.4292E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.3523E+05

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.5938E+01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.6869E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1689E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.7984E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1666E+01
B= 0.7999E+00
R = 0.9957E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.1283E+00
B= 0.4351 E+00
R = 0.9535E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.2980E-01
B= 0.3233E+00
R= 0.9957E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.3121 E+01

UCL95 STANDARD BOOT = 0.3002E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.4900E+01
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1 2trichloroethane_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.4982E+01

UCL95 T-DISTRIBUTION = 0.3175E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.3051 E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.3531 E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.5389E+01

UCL95 FROM LOG JACKKNIFE = 0.1827E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.2748E+02

UCL95 FROM H-STATISTIC = 0.6389E+06
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Q.00245
0.00355

12
0.00275
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0.001*
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alLsoil_r_12dich!oroethane_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.32793E+02
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all_soil_r_12dichloroethane_sboot

NUMBER OF DATA POINTS = 12
MEAN= 0.1683E+02
SQUARE ROOT OF VARIANCE= 0.2948E+02
STANDARD DEVIATION= 0.3079E+02
SKEWNESS= 0.1585E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.1830E+01
MINIMUM = 0.1400E-02
MAXIMUM = 0.8700E+02

MEAN OF LOG DATA = -0.1913E+01
STANDARD DEVIATION OF LOG DATA = 0.4650E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.1096E+02

MVUE ESTIMATE OF THE MEAN = 0.1280E+03
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.147E+04
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1246E+03

MLE ESTIMATE OF THE MEAN = 0.7304E+04
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.3616E+09

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1710E+03
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.1814E+03

AVERAGE OF BOOTSTRAPPED VALUES = 0.1684E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.8575E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1664E+02
B= 0.8534E+01
R = 0.9977E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.1322E+00
B= 0.4751 E+00
R= 0.8854E+00

QUANTILE ANALYSIS FOR "Q' VALUES
A = -0.5060E-02
B = 0.2929E+00
R= 0.9936E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.3173E+02

UCL95 STANDARD BOOT = 0.3094E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.6565E+02
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all_soil_M 2dichloroethane_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.4792E+02

UCL95 T-DISTRIBUTION = 0.3279E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.3145E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.3580E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.5656E+02

UCL95 FROM LOG JACKKNIFE = 0.4968E+03

UCL95 LN CHEBYCHEV INEQUALITY = 0.6849E+03

UCL95 FROM H-STATISTIC = 0.3460E+11
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1 2dichloroethene total_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.13722E+02
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all_soil_r_12dichloroethene totaLsboot

NUMBER OF DATA POINTS = 12
MEAN= 0.6177E+01
SQUARE ROOT OF VARIANCE= 0.1393E+02
STANDARD DEVIATION^ 0.1455E+02
SKEWNESS= 0.2728E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.2356E+01
MINIMUM = 0.4800E-03
MAXIMUM = 0.51 OOE+02

MEAN OF LOG DATA = -0.2528E+01
STANDARD DEVIATION OF LOG DATA = 0.4184E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.9892E+01

MVUE ESTIMATE OF THE MEAN = 0.2472E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.232E+03
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2357E+02

MLE ESTIMATE OF THE MEAN = 0.5052E+03
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.3198E+07

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2820E+02
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.3491 E+02

AVERAGE OF BOOTSTRAPPED VALUES = 0.6234E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.4052E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.6077E+01
B= 0.4036E+01
R = 0.9840E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.4301 E+00
B= 0.9075E+00
R= 0.8611 E+00

QUANTILE ANALYSIS FOR 'Q" VALUES
A = -0.1295E+00
B= 0.4956E+00
R= 0.9147E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1401 E+02

UCL95 STANDARD BOOT = 0.1290E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.4982E+02
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all_soil_r_12dichloroethene total_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.3987E+02

UCL95 T-DISTRIBUTION = 0.1372E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1309E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1662E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.2496E+02

UCL95 FROM LOG JACKKNIFE = 0.9089E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.1301 E+03

UCL95 FROM H-STATISTIC = 0.1328E+09
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a!Lsoil_r_14dichlorobenzene_data

0.195
1.6

0.18
0.175

24
0.175

0-19
0.19

0.185
0.19
0.58
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all soil r 14dichlorobenzene mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 11

UCL95(T-DIST.) = 0.64147E+01
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l_soil_r_14dichlorobenzene_sboot

NUMBER OF DATA POINTS = 11
MEAN= 0.2515E+01
SQUARE ROOT OF VARIANCE= 0.6807E+01
STANDARD DEVIATION 0.7139E+01
SKEWNESS= 0.2828E+01
CRITICAL SKEWNESS = 0.9240E+00
COEFFICIENT OF VARIATION= 0.2839E+01
MINIMUM = 0.1750E+00
MAXIMUM = 0.2400E+02

MEAN OF LOG DATA = -0.9456E+00
STANDARD DEVIATION OF LOG DATA = 0.1536E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.4112E+01

MVUE ESTIMATE OF THE MEAN = 0.1048E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.191 E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.5223E+00

MLE ESTIMATE OF THE MEAN = 0.1264E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.3912E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.7147E+00
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.8027E+00

AVERAGE OF BOOTSTRAPPED VALUES = 0.2533E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2093E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2416E+01
B= 0.2071 E+01
R = 0.9477E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.2757E+01
B= 0.4699E+01
R= 0.7788E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.1130E+03
B= 0.2463E+03
R= 0.4615E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.6806E+01

UCL95 STANDARD BOOT = 0.5976E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.1399E+03
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all_soil_r_14dichlorobenzene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1398E+03

UCL95 T-DISTRIBUTION = 0.6415E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.6055E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.8017E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY 0.1214E+02

UCL95 FROM LOG JACKKNIFE = 0.2169E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.3382E+01

UCL95 FROM H-STATISTIC = 0.931 OE+01

-320-



all_soi!_r_2378TCDDTEQ_data

0.000041763
0.00059054

9.64105E-05
0.012177

0.00153257
5.88305E-05
7.70919E-05
0.000139174
0.000017781

0.0009294
3.78765E-05
0.000075455
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all soil r 2378TCDDTEQ mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

COEFFICIENT OF VARIATION = 0.26269E+01
MAXIMUM DATA VALUE = 0.12177E-01

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.17819E-02
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all_soil_r_2378TCDDTEQ_sboot

NUMBER OF DATA POINTS = 12
MEAN= 0.1314E-02
SQUARE ROOT OF VARIANCE= 0.3306E-02
STANDARD DEVlATION= 0.3453E-02
SKEWNESS= 0.2919E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.2627E+01
MINIMUM = 0.1778E-04
MAXIMUM = 0.1218E-01

MEAN OF LOG DATA = -0.8611 E+01
STANDARD DEVIATION OF LOG DATA = 0.1896E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.4737E+01

MVUE ESTIMATE OF THE MEAN = 0.8030E-03
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.201 E-02
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.4785E-03

MLE ESTIMATE OF THE MEAN = 0.1099E-02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.6544E-02

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.6451 E-03
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.6330E-03

AVERAGE OF BOOTSTRAPPED VALUES = 0.1319E-02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.9661 E-03

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1285E-02
B= 0.9560E-03
R = 0.9676E+00

QUANTILE ANALYSIS FOR "W VALUES
A = -0.7418E+00
B= 0.1304E+01
R = 0.8792E+00

QUANTILE ANALYSIS FOR "Q' VALUES
A = -0.3215E+00
B= 0.7985E+00
R = 0.8289E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.3260E-02

UCL95 STANDARD BOOT = 0.2909E-02

UC' n5 BOOTSTRAP-T FROM SORT = 0.1522E-01
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all_soil_r_2378TCDDTEQ_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1538E-01

UCL95 T-DISTRIBUTION = 0.3105E-02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.2954E-02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.3852E-02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.5770E-02

UCL95 FROM LOG JACKKNIFE = 0.1782E-02

UCL95 LN CHEBYCHEV INEQUALITY = 0.2942E-02

UCL95 FROM H-STATISTIC = 0.1649E-01
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a»-SoiLr_246trichlorophenoLdata

21
120
650

0.18
0.19

0.175
0.185
0.175
0.195

0.1
0.19

89
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all_soi!_r_246trichlorophenoLmstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.16988E+03
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a!l_soil_r_246trichlorophenol_sboot

NUMBER OF DATA POINTS = 12
MEAN= 0.7345E+02
SQUARE ROOT OF VARIANCE= 0.1781E+03
STANDARD DEVIATiON= 0.1860E+03
SKEWNESS= 0.2781 E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION 0.2532E+01
MINIMUM = 0.1000E+00
MAXIMUM = 0.6500E+03

MEAN OF LOG DATA = 0.3876E+00
STANDARD DEVIATION OF LOG DATA = 0.3273E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.781 OE+01

MVUE ESTIMATE OF THE MEAN = 0.6931 E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.414E+03
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.6076E+02

MLE ESTIMATE OF THE MEAN = 0.3123E+03
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.6619E+05

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.3729E+02
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.9348E+02

AVERAGE OF BOOTSTRAPPED VALUES = 0.7355E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.5152E+02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.7178E+02
B= 0.5128E+02
R = 0.9803E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.4195E+00
B= 0.8454E+00
R= 0.8897E+00

QUANTILE ANALYSIS FOR "Q' VALUES
A = -0.1271 E+00
B= 0.4694E+00
R= 0.9359E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1744E+03

UCL95 STANDARD BOOT = 0.1583E+03

UCL95 BOOTSTRAP-T FROM SORT = 0.5358E+03
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all_soil_r_246trichlorophenol_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.5358E+03

UCL95 T-DISTRIBUTION = 0.1699E+03

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1618E+03

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.2078E+03

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.3134E+03

UCL95 FROM LOG JACKKNIFE = 0.2052E+03

UCL95 LN CHEBYCHEV INEQUALITY = 0.3409E+03

UCL95 FROM H-STATISTIC = 0.6944E+06
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all_soil_r_24dichlorophenol_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.84708E+03
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all_soil_r_24dichlorophenoLsboot

NUMBER OF DATA POINTS = 12
MEAN= 0.3275E+03
SQUARE ROOT OF VARIANCE= 0.9596E+03
STANDARD DEVIATION 0.1002E+04
SKEWNESS= 0.2982E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION 0.3061 E+01
MINIMUM = 0.3000E-01
MAXIMUM = 0.3500E+04

MEAN OF LOG DATA = 0.6253E+00
STANDARD DEVIATION OF LOG DATA = 0.3839E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.91 OOE+01

MVUE ESTIMATE OF THE MEAN = 0.2772E+03
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.221 E+04
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2582E+03

MLE ESTIMATE OF THE MEAN = 0.2963E+04
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.4697E+07

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1054E+03
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.4153E+03

AVERAGE OF BOOTSTRAPPED VALUES = 0.3236E+03

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2727E+03

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.3133E+03
B = 0.2772E+03
R = 0.9534E+00

QUANTILE ANALYSIS FOR 'W VALUES
A = -0.1641 E+01
B= 0.2735E+01
R= 0.8311 E+00

QUANTILE ANALYSIS FOR 'Q" VALUES
A = -0.6570E+01
B= 0.1411E+02
R= 0.5002E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.8932E+03

UCL95 STANDARD BOOT = 0.7723E+03

UCL95 BOOTSTRAP-T FROM SORT = 0.1021E+05

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1021E+05

UCL95T-DISTRIBUTION= 0.8471E+03

UCL95 FROM CENTRAL LIMIT THEOREM = 0.8034E+03
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all_soil_r_24dichlorophenol_sboot

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1070E+04

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1621 E+04

UCL95 FROM LOG JACKKNIFE = 0.8512E+03

UCL95 LN CHEBYCHEV INEQUALITY = 0.1432E+04

UCL95 FROM H-STATISTIC = 0.1112E+09
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all_soil_r_2chlorophenol_data

7.3
0.19

0.195
0.18
390
25
24

0.175
0.185
0.19
0.19

0.175
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al,_soiLr_2chlorophenol_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.951 OOE+02
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all_soi._r_2chlorophenol_sboot

NUMBER OF DATA POINTS = 12
MEAN= 0.3731 E+02
SQUARE ROOT OF VARIANCE= 0.1067E+03
STANDARD DEVIATION 0.1115E+03
SKEWNESS= 0.2978E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.2987E+01
MINIMUM = 0.1750E+00
MAXIMUM = 0.3900E+03

MEAN OF LOG DATA = 0.7049E-01
STANDARD DEVIATION OF LOG DATA = 0.2743E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.6611 E+01

MVUE ESTIMATE OF THE MEAN = 0.1867E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.824E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1486E+02

MLE ESTIMATE OF THE MEAN = 0.4617E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1986E+04

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.9873E+01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2154E+02

AVERAGE OF BOOTSTRAPPED VALUES = 0.3756E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.3077E+02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.3694E+02
B= 0.3028E+02
R= 0.9561 E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.1132E+01
B= 0.1857E+01
R= 0.8522E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.1917E+01
B= 0.4046E+01
R= 0.6222E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1003E+03

UCL95 STANDARD BOOT = 0.8817E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.5879E+03
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alLsoil_r_2chlorophenol_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.5828E+03

UCL95 T-DISTRIBUTION = 0.951 OE+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.9024E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1198E+03

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1811 E+03

UCL95 FROM LOG JACKKNIFE = 0.4856E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.851 OE+02

UCL95 FROM H-STATISTIC = 0.1094E+05
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all_soil_i'_2nitroaniline_data

0.9
1

0.95
0.9

1
0.028

7
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1
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all soil r 2nitroaniline mstat

2 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

2 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 9

UCL95(T-DIST.) = 0.28082E+01
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all soil r 2nrtroaniline sboot

NUMBER OF DATA POINTS = 9
MEAN= 0.1520E+01
SQUARE ROOT OF VARIANCE= 0.1959E+01
STANDARD DEVIATION 0.2078E+01
SKEWNESS= 0.2363E+01
CRITICAL SKEWNESS = 0.9636E+00
COEFFICIENT OF VARIATION= 0.1367E+01
MINIMUM = 0.2800E-01
MAXIMUM = 0.7000E+01

MEAN OF LOG DATA = -0.2219E+00
STANDARD DEVIATION OF LOG DATA = 0.1421 E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.4238E+01

MVUE ESTIMATE OF THE MEAN = 0.1837E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.289E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.9016E+00

fviLE ESTuviATE OF THE MEAN' = 0.2200E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.5626E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1969E+01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.7782E+00

AVERAGE OF BOOTSTRAPPED VALUES = 0.1511 E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.6489E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1497E+01
B= 0.6564E+00
R= 0.9701 E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.1202E+01
B= 0.2341 E+01
R= 0.6861 E+00

QUANTILE ANALYSIS FOR 'Q" VALUES
A = -0.3019E+01
B= 0.5309E+01
R= 0.7712E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.2859E+01

UCL95 STANDARD BOOT = 0.2578E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.2679E+02
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all_soil_r_2nitroaniline_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.2377E+02

UCL95 T-DISTRIBUTION = 0.2808E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.2659E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.3242E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.4616E+01

UCL95 FROM LOG JACKKNIFE = 0.3417E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.5867E+01

UCL95 FROM H-STATISTIC = 0.1850E+02
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all_soil_r_arsenic_data

7.2
6.4
7.2
2.5
6.2
5.5
3.6
6.1
12
5.4
4.7
6.6

-341-



all_soil_r_arsenic_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NORMAL-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

UCL95(T-DIST.) = 0.73235E+01
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all soil r arsenic sboot

NUMBER OF DATA POINTS = 12
MEAN= 0.6117E+01
SQUARE ROOT OF VARlANCE= 0.2229E+01
STANDARD DEVIATION= 0.2328E+01
SKEWNESS= 0.1051 E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION 0.3805E+00
MINIMUM = 0.2500E+01
MAXIMUM = 0.1200E+02

MEAN OF LOG DATA = 0.1745E+01
STANDARD DEVIATION OF LOG DATA = 0.3863E+00

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.201 2E+01

MVUE ESTIMATE OF THE MEAN = 0.6132E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.241 E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.6939E+00

MLb tb I IMA l"E Oh THE MEAN = U.t>l72t+Cn
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.2476E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.6136E+01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.6525E+00

AVERAGE OF BOOTSTRAPPED VALUES = 0.6111 E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.6482E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.6102E+01
B= 0.6457E+00
R= 0.9984E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.5511 E-01
B= 0.3465E+00
R= 0.9953E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.4953E-01
B= 0.3922E+00
R= 0.9943E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.7225E+01

UCL95 STANDARD BOOT = 0.7177E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.7625E+01
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alLsoi,_r_arsenic_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.7694E+01

UCL95 T-DISTRIBUTION = 0.7323E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.7222E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.7440E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY^ 0.9120E+01

UCL95 FROM LOG JACKKNIFE = 0.7308E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.9233E+01

UCL95 FROM H-STATISTIC = 0.7802E+01

-344-



all_soil_r_benzene_data

0.0016
110

0.006
22
4.2
28

0.023
0.00068
0.0021
0.0016

150
0.0014
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all soil r benzene mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.52183E+02
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all soil r benzene_sboot

NUMBER OF DATA POINTS = 12
MEAN= 0.2619E+02
SQUARE ROOT OF VARIANCE= 0.4801 E+02
STANDARD DEVIATION= 0.5014E+02
SKEWNESS= 0.1770E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.1915E+01
MINIMUM = 0.6800E-03
MAXIMUM = 0.1500E+03

MEAN OF LOG DATA = -0.2019E+01
STANDARD DEVIATION OF LOG DATA = 0.5034E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.1185E+02

MVUE ESTIMATE OF THE MEAN = 0.2768E+03
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.373E+04
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2722E+03

MLE ESTIMATE OF THE MEAN = 0.421 /E+Ub
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1339E+11

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.3467E+03
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.4434E+03

AVERAGE OF BOOTSTRAPPED VALUES = 0.2619E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1386E+02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2583E+02
B= 0.1399E+02
R= 0.9963E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.2009E+00
B= 0.6035E+00
R= 0.8259E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.3326E-01
B= 0.3528E+00
R = 0.9490E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.5084E+02

UCL95 STANDARD BOOT = 0.4899E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.1373E+03
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alLsoil_r_benzene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.9208E+02

UCL95 T-DISTRIBUTION = 0.5218E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.5000E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.5790E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.9089E+02

UCL95 FROM LOG JACKKNIFE = 0.1143E+04

UCL95 LN CHEBYCHEV INEQUALITY = 0.1493E+04

UCL95 FROM H-STATISTIC = 0.2715E+13
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all soil r betaBHC mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 11

UCL95(T-DIST.) = 0.75345E+00
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all soil_r betaBHC sboot

NUMBER OF DATA POINTS = 11
MEAN= 0.3488E+00
SQUARE ROOT OF VARIANCE= 0.7062E+00
STANDARD DEVIATION= 0.7407E+00
SKEWNESS= 0.1855E+01
CRITICAL SKEWNESS = 0.9240E+00
COEFFICIENT OF VARIATION= 0.2124E+01
MINIMUM = 0.9000E-03
MAXIMUM = 0.2200E+01

MEAN OF LOG DATA = -0.4456E+01
STANDARD DEVIATION OF LOG DATA = 0.3089E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.7701 E+01

MVUE ESTIMATE OF THE MEAN = 0.3565E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.177E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.3061 E+00

MLE ESTiiviATE OF THE MEAN = D. I372E+G i
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1621 E+03

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2499E+00
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.4309E+00

AVERAGE OF BOOTSTRAPPED VALUES = 0.3479E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2115E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.3399E+00
B= 0.2183E+00
R= 0.9951 E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.7258E+00
B= 0.1640E+01
R= 0.671 OE+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.1221 E+01
B= 0.2943E+01
R= 0.5091 E+00

UCL95 DIRECTLY FROM BOOT SORT= 0.7382E+00

UCL95 STANDARD BOOT = 0.6958E+00

UCL95 BOOTSTRAP-T FROM SORT = 0.5855E+01
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all_soiL.r_betaBHC_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.5905E+01

UCL95 T-DISTRIBUTION = 0.7534E+00

UCL95 FROM CENTRAL LIMIT THEOREM = 0.7162E+00

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.8496E+00

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1347E+01

UCL95 FROM LOG JACKKNIFE = 0.1031 E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.1725E+01

UCL95 FROM H-STATISTIC = 0.2538E+04
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all soil r Chlorobenzene data

0.0026
0.0014

0.055
0.0031

120
0.064

220
31
27

0.00355
2400

0.0018

-353-



all soil r Chlorobenzene mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.58869E+03
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all soil r Chlorobenzene sboot

NUMBER OF DATA POINTS = 12
MEAN= 0.2332E+03
SQUARE ROOT OF VARIANCE= 0.6565E+03
STANDARD DEVIATION= 0.6857E+03
SKEWNESS= 0.2965E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION 0.2941 E+01
MINIMUM = 0.1400E-02
MAXIMUM = 0.2400E+04

MEAN OF LOG DATA = -0.9346E+00
STANDARD DEVIATION OF LOG DATA = 0.5431 E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.1276E+02

MVUE ESTIMATE OF THE MEAN = 0.2075E+04
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.326E+05
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2054E+04

MLb bS I IMA ! b Uh I Hb MEAN = 0.yy84E+Ob

MLE ESTIMATE OF THE STANDARD DEVIATION = 0.2538E+13

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE - 0.2666E+04
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.3392E+04

AVERAGE OF BOOTSTRAPPED VALUES = 0.2348E+03

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1916E+03

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2249E+03
B= 0.1908E+03
R= 0.9585E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.1188E+01
B= 0.1962E+01
R= 0.8674E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.2140E+01
B= 0.4672E+01
R= 0.5377E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.6226E+03

UCL95 STANDARD BOOT = 0.5500E+03

UCL95 BOOTSTRAP-T FROM SORT = 0.4515E+04
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all_soil_r_chlorobenzene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.4491 E+04

UCL95 T-DISTRIBUTION = 0.5887E+03

UCL95 FROM CENTRAL LIMIT THEOREM = 0.5588E+03

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.7398E+03

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1118E+04

UCL95 FROM LOG JACKKNIFE = 0.8758E+04

UCL95 LN CHEBYCHEV INEQUALITY = 0.1126E+05

UCL95 FROM H-STATISTIC = 0.1195E+16
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all_soiLr_chloroform_mstat

0 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.49300E+01
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all soil r chloroform sboot

NUMBER OF DATA POINTS = 12
MEAN= 0.2793E+01
SQUARE ROOT OF VARIANCE= 0.3946E+01
STANDARD DEVIATION 0.4121 E+01
SKEWNESS= 0.1062E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.1475E+01
MINIMUM = 0.2450E-02
MAXIMUM = 0.11 OOE+02

MEAN OF LOG DATA = -0.2704E+01
STANDARD DEVIATION OF LOG DATA = 0.3935E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.9321 E+01

MVUE ESTIMATE OF THE MEAN = 0.1217E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.102E+03
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1142E+02

MLb bt>"I IMA 11 Of- THb MbAN = U.1b44b+03

MLE ESTIMATE OF THE STANDARD DEVIATION = 0.3561 E+06

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1390E+02
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.1650E+02

AVERAGE OF BOOTSTRAPPED VALUES = 0.2795E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1136E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2783E+01
B= 0.1143E+01
R = 0.9982E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.5367E-01
B= 0.3486E+00
R= 0.9815E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A= 0.2740E-02
B= 0.2765E+00
R= 0.9990E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.4776E+01

UCL95 STANDARD BOOT = 0.4664E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.6056E+01
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all_soiLr_chloroform_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.5143E+01

UCL95 T-DISTRIBUTION = 0.4930E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.4750E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.5140E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.8111 E+01

UCL95 FROM LOG JACKKNIFE = 0.4354E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.6322E+02

UCL95 FROM H-STATISTIC = 0.9809E+07
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all soil r dieldrin mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 11

COEFFICIENT OF VARIATION = 0.19867E+01
MAXIMUM DATA VALUE = 0.18000E+01

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)=0.12155E+01
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all_soil_r_dieldrin_sboot

NUMBER OF DATA POINTS = 11
MEAN= 0.3408E+00
SQUARE ROOT OF VARIANCE= 0.6455E+00
STANDARD DEVIATION= 0.6770E+00
SKEWNESS= 0.1629E+01
CRITICAL SKEWNESS = 0.9240E+00
COEFFICIENT OF VARIATION 0.1987E+01
MINIMUM = 0.3700E-03
MAXIMUM = 0.1800E+01

MEAN OF LOG DATA = -0.4319E+01
STANDARD DEVIATION OF LOG DATA = 0.3092E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.7708E+01

MVUE ESTIMATE OF THE MEAN = 0.4115E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.205E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.3535E+00

tviLE ESTiiViATE OF THE iviEAN = 0. i569E+ui
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1895E+03

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.3206E+00
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.4939E+00

AVERAGE OF BOOTSTRAPPED VALUES = 0.3369E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1920E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A = 0.331 OE+00
B= 0.1954E+00
R= 0.9902E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.3960E+00
B= 0.9951 E+00
R= 0.7187E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.2870E+00
B= 0.8999E+00
R= 0.6183E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.6602E+00

UCL95 STANDARD BOOT = 0.6528E+00

UCL95 BOOTSTRAP-T FROM SORT = 0.3315E+01
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all_soil_r_dieldrin_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.3308E+01

UCL95 T-DISTRIBUTION = 0.7106E+00

UCL95 FROM CENTRAL LIMIT THEOREM = 0.6765E+00

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.7837E+00

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY 0.1253E+01

UCL95 FROM LOG JACKKNIFE = 0.1215E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.1991 E+01

UCL95 FROM H-STATISTIC = 0.2982E+04
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all_soiLr_ethylbenzene_data

0.00044
0.00031

8.5
0.00044
0.00038
0.00024
0.0019

21
0.0066

12
42
25
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alLsoil_r_ethylbenzene_mstat

0 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.16146E+02
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all_soil_r_ethylbenzene_sboot

NUMBER OF DATA POINTS = 12
MEAN= 0.9043E+01
SQUARE ROOT OF VARIANCE= 0.1312E+02
STANDARD DEVIATION= 0.1370E+02
SKEWNESS= 0.1345E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION 0.1515E+01
MINIMUM = 0.2400E-03
MAXIMUM = 0.4200E+02

MEAN OF LOG DATA = -0.3034E+01
STANDARD DEVIATION OF LOG DATA = 0.5348E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.1257E+02

MVUE ESTIMATE OF THE MEAN = 0.2089E+03
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.318E+04
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2065E+03

MLb bbTiMAi E OF THE MEAN = 0.78lOE+Ob
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1268E+12

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.3098E+03
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.3472E+03

AVERAGE OF BOOTSTRAPPED VALUES = 0.9069E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.3840E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.9001 E+01
B= 0.3865E+01
R= 0.9979E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.6909E-01
B= 0.3686E+00
R = 0.9780E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.3618E-02
B= 0.2969E+00
R= 0.9996E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1575E+02

UCL95 STANDARD BOOT = 0.1539E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.2060E+02
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all_soil_r_ethylbenzene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.2024E+02

UCL95 T-DISTRIBUTION = 0.1615E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1555E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1719E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY^ 0.2672E+02

UCL95 FROM LOG JACKKNIFE = 0.9334E+03

UCL95 LN CHEBYCHEV INEQUALITY = 0.1132E+04

UCL95 FROM H-STATISTIC = 0.4976E+14
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all_soil_r_heptachlor_data

0.00095
0.001
0.01

0.001
0.21

0.105
0.0009
0.0018

1.6
0.0009
0.115
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all_soiLr_heptachlor_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 11

UCL95(T-DIST.) = 0.44507E+00
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alLsoil_r_heptachlor_sboot

NUMBER OF DATA POINTS = 11
MEAN= 0.1860E+00
SQUARE ROOT OF VARIANCE^ 0.4520E+00
STANDARD DEVIATION= 0.4741 E+00
SKEWNESS= 0.2739E+01
CRITICAL SKEWNESS = 0.9240E+00
COEFFICIENT OF VARIATION 0.2548E+01
MINIMUM = 0.9000E-03
MAXIMUM = 0.1600E+01

MEAN OF LOG DATA = -0.4658E+01
STANDARD DEVIATION OF LOG DATA = 0.2778E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.6965E+01

MVUE ESTIMATE OF THE MEAN = 0.1663E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.699E+00
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1348E+00

ESTIMATE OF THE MEAN = 0.4498E+00
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.21 31 E+02

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1335E+00
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.1777E+00

AVERAGE OF BOOTSTRAPPED VALUES = 0.1849E+00

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1349E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A = 0.1829E+00
B= 0.1349E+00
R = 0.9720E+00

QUANTILE ANALYSIS FOR 'W° VALUES
A = -0.6824E+00
B= 0.1246E+01
R = 0.8692E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.2346E+00
B= 0.6450E+00
R= 0.9160E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.4579E+00

UCL95 STANDARD BOOT = 0.4068E+00

UCL95 BOOTSTRAP-T FROM SORT = 0.1961 E+01
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all_soil_r_heptachlor_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1433E+01

UCL95 T-DISTRIBUTION = 0.4451 E+00

UCL95 FROM CENTRAL LIMIT THEOREM = 0.4212E+00

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.5473E+00

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.8250E+00

UCL95 FROM LOG JACKKNIFE = 0.4555E+00

UCL95 LN CHEBYCHEV INEQUALITY = 0.7686E+00

UCL95 FROM H-STATISTIC = 0.2042E+03
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all soil r MCPP mstat

0 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NORMAL-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

UCL95(T-DIST.) = 0.61790E+02
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all soil r MCPP sboot

NUMBER OF DATA POINTS = 9
MEAN= 0.4674E+02
SQUARE ROOT OF VARIANCE= 0.2288E+02
STANDARD DEVIATION^ 0.2427E+02
SKEWNESS= -0.2609E-01
CRITICAL SKEWNESS = 0.9636E+00
COEFFICIENT OF VARIATION 0.5191 E+00
MINIMUM = 0.5200E+01
MAXIMUM = 0.8500E+02

MEAN OF LOG DATA = 0.3636E+01
STANDARD DEVIATION OF LOG DATA = 0.8316E+00

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.2878E+01

MVUE ESTIMATE OF THE MEAN = 0.5112E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.443E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1460E+02

MLE ESTIMATE OF THE MEAN = 0.5360E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.5351 E+02

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.5301 E+02
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.7747E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.4674E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.7572E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.4673E+02
B= 0.7613E+01
R= 0.9999E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.1750E-02
B= 0.3909E+00
R= 0.9990E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.4018E-02
B= 0.4066E+00
R = 0.9956E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.5928E+02

UCL95 STANDARD BOOT = 0.5919E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.6236E+02
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all_soil_r_MCPP_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.6246E+02

UCL95 T-DISTRIBUTION = 0.6179E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.6005E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.5998E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.8290E+02

UCL95 FROM LOG JACKKNIFE = 0.6742E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.1164E+03

UCL95 FROM H-STATISTIC = 0.1249E+03
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3000
0.06
0.064
0.047
0-17
0.037

1.1
0.063
0.19
2.6

0.076
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all_soiLr_mercury_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.69945E+03

-378-



alLsoil_r_mercury_sboot

NUMBER OF DATA POINTS = 12
MEAN= 0.2505E+03
SQUARE ROOT OF VARIANCE= 0.8290E+03
STANDARD DEVIATION= 0.8659E+03
SKEWNESS= 0.3015E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION 0.3456E+01
MINIMUM = 0.3700E-01
MAXIMUM = 0.3000E+04

MEAN OF LOG DATA = -0.9117E+00
STANDARD DEVIATION OF LOG DATA = 0.3182E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.7604E+01

MVUE ESTIMATE OF THE MEAN = 0.1585E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.901 E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1371 E+02

MLE ESTIMATE OF THE MEAN = 0.6356E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1005E+05

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = -0.6919E+01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.1878E+02

AVERAGE OF BOOTSTRAPPED VALUES = 0.2469E+03

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2357E+03

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2374E+03
B= 0.2382E+03
R= 0.9286E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.1106E+03
B= 0.1489E+03
R= 0.8541 E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.1319E+07
B= 0.2518E+07
R = 0.6274E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.7503E+03

UCL95 STANDARD BOOT = 0.6346E+03

UCL95 BOOTSTRAP-T FROM SORT = 0.3612E+06
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all_soiLr_mercury_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.2962E+06

UCL95 T-DISTRIBUTION = 0.6994E+03

UCL95 FROM CENTRAL LIMIT THEOREM = 0.6617E+03

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.8942E+03

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1368E+04

UCL95 FROM LOG JACKKNIFE = 0.2681 E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.7714E+02

UCL95 FROM H-STATISTIC = 0.9371 E+05
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all_soil_r_naphthalene_data

0.185
0.195

8.1
0.19
6.2

0.175
0.19
4.6

0.175
0.18
0.19
120
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alLsoil_r_naphthalene_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.29442E+02
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all_soil_r_naphthalene_sboot

NUMBER OF DATA POINTS = 12
MEAN= 0.1170E+02
SQUARE ROOT OF VARIANCE= 0.3277E+02
STANDARD DEVIATION 0.3422E+02
SKEWNESS= 0.2979E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION 0.2925E+01
MINIMUM = 0.1750E+00
MAXIMUM = 0.1200E+03

MEAN OF LOG DATA = -0.2729E+00
STANDARD DEVIATION OF LOG DATA = 0.2233E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.5474E+01

MVUE ESTIMATE OF THE MEAN = 0.5587E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.178E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.3835E+01

MLb bSI IMA (b Oh I Hb MbAN = 0.921 Sfc+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1113E+03

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.3632E+01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.5372E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1157E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.9379E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1122E+02
B= 0.9502E+01
R= 0.9531 E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.1263E+01
B= 0.1926E+01
R = 0.8823E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.1077E+01
B= 0.2297E+01
R= 0.6226E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.3116E+02

UCL95 STANDARD BOOT = 0.2700E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.1886E+03
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alLsoil_r_naphthalene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.2262E+03

UCL95 T-DISTRIBUTION = 0.2944E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.2795E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.3703E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.5586E+02

UCL95 FROM LOG JACKKNIFE = 0.1328E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.2273E+02

UCL95 FROM H-STATISTIC = 0.3678E+03
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all_soiLr_nitrobenzene_data

27
0.195

1.1
0.18
0.19
0.19

2
0.175
0.19

0.185
0.175

48
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alLsoil_r_nitrobenzene_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

1 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.14465E+02
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alLsoil_r_nitrobenzene_sboot

NUMBER OF DATA POINTS = 12
MEAN= 0.6632E+01
SQUARE ROOT OF VARIANCE= 0.1446E+02
STANDARD DEVIATION= 0.1511 E+02
SKEWNESS= 0.2116E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION 0.2278E+01
MINIMUM = 0.1750E+00
MAXIMUM = 0.4800E+02

MEAN OF LOG DATA = -0.4625E+00
STANDARD DEVIATION OF LOG DATA = 0.2058E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.5088E+01

MVUE ESTIMATE OF THE MEAN = 0.3521 E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.993E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2257E+01

MLE ESTlMA I'fc Of- THE MEAN = O.b^33t+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.4316E+02

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2245E+01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.3365E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.6565E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.4168E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.6424E+01
B= 0.4362E+01
R= 0.9905E+00

QUANTILE ANALYSIS FOR "W VALUES
A = -0.11 OOE+01
B= 0.2342E+01
R= 0.6477E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.1053E+02
B= 0.2320E+02
R= 0.4727E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.1452E+02

UCL95 STANDARD BOOT = 0.1342E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.1731 E+03
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alLsoil_r_nitrobenzene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1729E+03

UCL95 T-DISTRIBUTION = 0.1446E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1381 E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1665E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.2613E+02

UCL95 FROM LOG JACKKNIFE = 0.8289E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.1361 E+02

UCL95 FROM H-STATISTIC = 0.1230E+03

-388-



alLsoil_r_pnitroaniline_data

0.95
23
1

0.9
10.5
0.9

1
1
1

0.9
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all_soil_r_pnrtroaniline_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 10

UCL95(T-DIST.) = 0.83360E+01

-390-



al!_soiLr_pnitroaniline_sboot

NUMBER OF DATA POINTS = 10
MEAN= 0.4115E+01
SQUARE ROOT OF VARIANCE= 0.6908E+01
STANDARD DEVIATION 0.7282E+01
SKEWNESS= 0.2045E+01
CRITICAL SKEWNESS = 0.9420E+00
COEFFICIENT OF VARIATION= 0.1770E+01
MINIMUM = 0.9000E+00
MAXIMUM = 0.2300E+02

MEAN OF LOG DATA = 0.5119E+00
STANDARD DEVIATION OF LOG DATA = 0.1191 E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.351 OE+01

MVUE ESTIMATE OF THE MEAN = 0.3058E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.401 E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1216E+01

MLE ESTIMATE OF THE MEAN = 0.3393E+01
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.6007E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2670E+01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.1811 E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.4112E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2185E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.4037E+01
B= 0.2259E+01
R= 0.9880E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.7163E+01
B= 0.1430E+02
R= 0.5953E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.1615E+03
B= 0.3545E+03
R= 0.4578E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.8240E+01

UCL95 STANDARD BOOT = 0.7707E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.4930E+03
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alLsoil_r_pnrtroaniline_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.5042E+03

UCL95 T-DISTRIBUTION = 0.8336E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.7903E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.9495E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1441 E+02

UCL95 FROM LOG JACKKNIFE = 0.5989E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.8494E+01

UCL95 FROM H-STATISTIC = 0.1367E+02
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all_soiLr_tetrachloroethene_data

0.012
0.01
1200

2
0.0036
0.00355
0.00245

880
0.0046
0.0026

610
2.3
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all_soiLr_tetrachloroethene_mstat

0 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.44458E+03
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all_soiLr_tetrachloroethene_sboot

NUMBER OF DATA POINTS = 12
MEAN= 0.2245E+03
SQUARE ROOT OF VARIANCE= 0.4064E+03
STANDARD DEVIATION 0.4244E+03
SKEWNESS= 0.1448E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION 0.1890E+01
MINIMUM = 0.2450E-02
MAXIMUM = 0.1200E+04

MEAN OF LOG DATA = -0.1319E+01
STANDARD DEVIATION OF LOG DATA = 0.5414E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.1273E+02

MVUE ESTIMATE OF THE MEAN = 0.1357E+04
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.212E+05
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1343E+04

MLb fcS riMA 11 Ol- I HE MEAN = 0.6197E+06
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1436E+13

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.5209E+03
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2424E+04

AVERAGE OF BOOTSTRAPPED VALUES = 0.2269E+03

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1184E+03

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2235E+03
B= 0.1168E+03
R = 0.9972E+00

QUANTILE ANALYSIS FOR "W VALUES
A = -0.7223E-01
B= 0.3780E+00
R = 0.9567E+00

QUANTILE ANALYSIS FOR 'Q° VALUES
A= 0.1816E-01
B= 0.2580E+00
R= 0.9955E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.4266E+03

UCL95 STANDARD BOOT = 0.4216E+03

UCL95 BOOTSTRAP-T FROM SORT = 0.6425E+03
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all_soil_r_tetrachloroethene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.4434E+03

UCL95 T-DISTRIBUTION = 0.4446E+03

UCL95 FROM CENTRAL LIMIT THEOREM = 0.4261 E+03

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.4808E+03

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.7722E+03

UCL95 FROM LOG JACKKNIFE = 0.4875E+04

UCL95 LN CHEBYCHEV INEQUALITY = 0.7358E+04

UCL95 FROM H-STATISTIC = 0.6515E+15
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all_soii_r_to!uene_data

200
340
360

0.00245
0.00355
0.0033
0.0018
0.0029
0.046
830
410

0.00275
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all_soil_''_toluene_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.31467E+03
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all soil r toluene sboot

NUMBER OF DATA POINTS = 12
MEAN= 0.1783E+03
SQUARE ROOT OF VARIANCE= 0.2518E+03
STANDARD DEVIATION 0.2629E+03
SKEWNESS= 0.1356E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.1474E+01
MINIMUM = 0.1800E-02
MAXIMUM = 0.8300E+03

MEAN OF LOG DATA = -0.7295E+00
STANDARD DEVIATION OF LOG DATA = 0.5959E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.1399E+02

MVUE ESTIMATE OF THE MEAN = 0.9036E+04
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.172E+06
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.8991 E+04

MLb bS. IMA I b Oh 1Mb MEAN = 0.24/9E+06
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1274E+16

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1417E+05
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.1617E+05

AVERAGE OF BOOTSTRAPPED VALUES = 0.1779E+03

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.7227E+02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1765E+03
B= 0.7220E+02
R= 0.9987E+00

QUANTILE ANALYSIS FOR "W VALUES
A = -0.6915E-01
B= 0.3561 E+00
R= 0.9811 E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.1402E-01
B= 0.3002E+00
R= 0.9981 E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.3017E+03

UCL95 STANDARD BOOT = 0.2968E+03

UCL95 BOOTSTRAP-T FROM SORT = 0.3859E+03
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all_soil_r_toluene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.3314E+03

UCL95 T-DISTRIBUTION = 0.3147E+03

UCL95 FROM CENTRAL LIMIT THEOREM = 0.3032E+03

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.3350E+03

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.5176E+03

UCL95 FROM LOG JACKKNIFE = 0.4322E+05

UCL95 LN CHEBYCHEV INEQUALITY = 0.4923E+05

UCL95 FROM H-STATISTIC = 0.2028E+19
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all_soil_rjotalpcbs_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.88935E+02
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alLsoil_r_totalpcbs_sboot

NUMBER OF DATA POINTS = 12
MEAN= 0.4118E+02
SQUARE ROOT OF VARIANCE= 0.8819E+02
STANDARD DEVIATION= 0.9211 E+02
SKEWNESS= 0.1849E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.2237E+01
MINIMUM = 0.4287E-01
MAXIMUM = 0.2645E+03

MEAN OF LOG DATA = -0.3129E+00
STANDARD DEVIATION OF LOG DATA = 0.3395E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.8086E+01

MVUE ESTIMATE OF THE MEAN = 0.4374E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.279E+03
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.3897E+02

MLE ESTIMATE OF THE MEAN = 0.2326E+03
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.7396E+05

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2833E+02
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.5569E+02

AVERAGE OF BOOTSTRAPPED VALUES = 0.4096E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2528E+02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.3991 E+02
B= 0.2567E+02
R= 0.9917E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.9678E+00
B= 0.2130E+01
R = 0.6407E+00

QUANTILE ANALYSIS FOR 'Q" VALUES
A = -0.7559E+01
B= 0.1685E+02
R = 0.4628E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.8523E+02

UCL95 STANDARD BOOT = 0.8255E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.1008E+04

-403-



all_soil_r_totalpcbs_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1014E+04

UCL95 T-DISTRIBUTION = 0.8894E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.8492E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1001 E+03

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY 0.1600E+03

UCL95 FROM LOG JACKKNIFE = 0.1283E+03

UCL95 LN CHEBYCHEV INEQUALITY = 0.2179E+03

UCL95 FROM H-STATISTIC = 0.9143E+06
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alLsoil_r_trichloroethylene_data

0.019
2200

1.2
810

0.00355
0.016

1.55
0.0003

0.00245
0.00074

29
0.012
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all_soil_r_trichloroethylene_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

COEFFICIENT OF VARIATION = 0.25858E+01
MAXIMUM DATA VALUE = 0.22000E+04

CV>=1 OR N<30, USE LOG-JACKKNIFE

UCL95(LOG-JACKKNIFE)= 0.27144E+04
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all_soil_r_trichloroethylene_sboot

NUMBER OF DATA POINTS = 12
MEAN= 0.2535E+03
SQUARE ROOT OF VARIANCE= 0.6276E+03
STANDARD DEVIATION= 0.6555E+03
SKEWNESS= 0.2492E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.2586E+01
MINIMUM = 0.3000E-03
MAXIMUM = 0.2200E+04

MEAN OF LOG DATA = -0.1759E+01
STANDARD DEVIATION OF LOG DATA = 0.5365E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.1261 E+02

MVUE ESTIMATE OF THE MEAN = 0.7777E+03
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.119E+05
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.7691 E+03

MLE ESTIMATE OF THE MEAN = 0.3060E+06
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.5438E+12

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.3004E+03
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.1344E+04

AVERAGE OF BOOTSTRAPPED VALUES = 0.2512E+03

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1799E+03

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2418E+03
B= 0.1828E+03
R= 0.9895E+00

QUANTILE ANALYSIS FOR "W VALUES
A = -0.2962E+01
B= 0.6027E+01
R= 0.6147E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.5577E+03
B= 0.1200E+04
R= 0.4912E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.5717E+03

UCL95 STANDARD BOOT = 0.5472E+03

UCL95 BOOTSTRAP-T FROM SORT = 0.2007E+05
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all_soiLr_trichloroethy!ene_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.2002E+05

UCL95 T-DISTRIBUTION = 0.5933E+03

UCL95 FROM CENTRAL LIMIT THEOREM = 0.5647E+03

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.7102E+03

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1099E+04

UCL95 FROM LOG JACKKNIFE = 0.2714E+04

UCL95 LN CHEBYCHEV INEQUALITY = 0.4215E+04

UCL95 FROM H-STATISTIC = 0.2215E+15
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all_soil_r_totalxylenes_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 12

UCL95(T-DIST.) = 0.88797E+02
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all_soil_/_totalxylenes_sboot

NUMBER OF DATA POINTS = 12
MEAN= 0.4534E+02
SQUARE ROOT OF VARIANCE= 0.8025E+02
STANDARD DEVIATION= 0.8382E+02
SKEWNESS= 0.2039E+01
CRITICAL SKEWNESS = 0.9060E+00
COEFFICIENT OF VARIATION= 0.1849E+01
MINIMUM = 0.9500E-03
MAXIMUM = 0.2800E+03

MEAN OF LOG DATA = -0.1586E+01
STANDARD DEVIATION OF LOG DATA = 0.5321 E+01

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.1251 E+02

MVUE ESTIMATE OF THE MEAN = 0.8356E+03
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.126E+05
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.8258E+03

MLE bSflMA! b Or THE MbAN = 0.2888E+Ob
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.4072E+12

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1207E+04
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.1376E+04

AVERAGE OF BOOTSTRAPPED VALUES = 0.4568E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2335E+02

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.4507E+02
B= 0.2334E+02
R= 0.9942E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.1339E+00
B= 0.4446E+00
R= 0.9512E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.1918E-01
B= 0.3091 E+00
R= 0.9933E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.8842E+02

UCL95 STANDARD BOOT = 0.841 OE+02

UCL95 BOOTSTRAP-T FROM SORT = 0.1407E+03
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all_soil_r_totalxylenes_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.1016E+03

UCL95 T-DISTRIBUTION = 0.8880E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.8514E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1004E+03

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1535E+03

UCL95 FROM LOG JACKKNIFE = 0.3677E+04

UCL95 LN CHEBYCHEV INEQUALITY = 0.4527E+04

UCL95 FROM H-STATISTIC = 0.1510E+15
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sediment_river_arsenic_data

1.8
1.4

2
2.1

2
6.1
1.4
1.4

1
1.8
2.5
1.9

1.85
1.6
3.1
1.4

3
2.9

4.35
5.4
4.8
2.1

5.25
2.7
2.2
2.9
4.8
7.5
2.6
2.6
3.9
1.8
3.7
2.9
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sediment nver arsenic mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

0 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS CONFIRMED LOGNORMAL-SEE FILES SW.OUT AND AD.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 34

COEFFICIENT OF VARIATION = 0.52929E+00
MAXIMUM DATA VALUE = 0.75000E+01

UCL95(H-STAT.)= 0.34106E+01
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sediment_river_arsenic_sboot

NUMBER OF DATA POINTS = 34
MEAN= 0.2904E+01
SQUARE ROOT OF VARIANCE= 0.1515E+01
STANDARD DEVIATION 0.1537E+01
SKEWNESS= 0.1222E+01
CRITICAL SKEWNESS = 0.6292E+00
COEFFICIENT OF VARIATION= 0.5293E+00
MINIMUM = 0.1000E+01
MAXIMUM = 0.7500E+01

MEAN OF LOG DATA = 0.9466E+00
STANDARD DEVIATION OF LOG DATA = 0.4871 E+00

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.1907E+01

MVUE ESTIMATE OF THE MEAN = 0.2890E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.147E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.2520E+00

MLE ESTIMATE OP 1 HE MEAN = 0.2901 b+UI

MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1501 E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.2889E+01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2674E+00

AVERAGE OF BOOTSTRAPPED VALUES = 0.2904E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.2575E+00

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.2902E+01
B= 0.2589E+00
R= 0.9996E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.1677E-01
B= 0.1822E+00
R= 0.9963E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.1296E-02
B= 0.1742E+00
R= 0.9999E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.3343E+01

UCL95 STANDARD BOOT = 0.3328E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.3439E+01
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sediment_nver_arsenic_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.3421 E+01

UCL95 T-DISTRIBUTION = 0.3351 E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.3338E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.3397E+01

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.4083E+01

UCL95 FROM LOG JACKKNIFE = 0.3342E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.4016E+01

UCL95 FROM H-STATISTIC = 0.3411 E+01
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surfacewater_nver_24dichlorophenol_data

5
1 5
41

5
5
5
5
5
5
5
5
5
5
5

32
5
5
5

1 7
1 7

2
T ^
1 2

5
5
5
5

28
5
5
5
5

69
5
5
3
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surfacewater_nver_24dichlorophenoLmstat

6 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

6 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 36

UCL95(STANDARD BOOTSTRAP)= 0.89468E+01
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surfacewater_nver_24dich!orophenol_sboot

NUMBER OF DATA POINTS = 36
MEAN= 0.6011 E+01
SQUARE ROOT OF VARIANCE= 0.1073E+02
STANDARD DEVIATION= 0.1088E+02
SKEWNESS= 0.5606E+01
CRITICAL SKEWNESS = 0.6144E+00
COEFFICIENT OF VARIATION 0.1810E+01
MINIMUM = 0.1200E+01
MAXIMUM = 0.6900E+02

MEAN OF LOG DATA = 0.1436E+01
STANDARD DEVIATION OF LOG DATA = 0.6619E+00

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.2041 E+01

MVUE ESTIMATE OF THE MEAN = 0.5195E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.375E+01
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.6180E+00

ML£ ESTIMATE OF ThiE MEAN = 0.5233E-rO l
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.3880E+01

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.5143E+01
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.9213E+00

AVERAGE OF BOOTSTRAPPED VALUES = 0.6003E+01

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.1789E^01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.5923E+01
B= 0.1757E+01
R= 0.9616E+00

QUANTILE ANALYSIS FOR "W VALUES
A = -0.4635E+00
B= 0.6802E+00
R = 0.8599E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.7933E+00
B= 0.1174E+01
R= 0.8671 E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.9603E+01

UCL95 STANDARD BOOT = 0.8947E+01

UCL95 BOOTSTRAP-T FROM SORT = 0.2157E+02
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surfacewater_river_24dichlorophenol_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.2099E+02

UCL95 T-DISTRIBUTION = 0.9077E+01

UCL95 FROM CENTRAL LIMIT THEOREM = 0.8994E+01

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.1081 E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.1412E+02

UCL95 FROM LOG JACKKNIFE = 0.6701 E+01

UCL95 LN CHEBYCHEV INEQUALITY = 0.7958E+01

UCL95 FROM H-STATISTIC = 0.6576E+01
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suriacewater_river_pchloroaniline_data

1.2
10
9.4
10
2
10
10
8.1
10
10
10
2.3
2.2
3.2
10
1.8
3.4
5.7
10
10
10
10
16
10
14
10
10
160
10
10
4
10
10
1.4
10
5.2
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surfacewater_nver_pchloroaniline_mstat

1 OUTLIERS FOUND (ASSUMING NORMAL DISTRIBUTION)
SEE FILE OUTLX.OUT FOR MORE DETAILS

4 OUTLIERS FOUND (ASSUMING LOGNORMAL DISTRIBUTION)
SEE FILE OUTLY.OUT FOR MORE DETAILS

DISTRIBUTION IS NON-PARAMETRIC-SEE FILE SW.OUT FOR DETAILS

RESULTS OF UCL95 ANALYSIS-SEE FILES SBOOT.OUT AND SBOOT.DIA FOR DETAILS

NUMBER OF DATA POINTS= 36

UCL95(STANDARD BOOTSTRAP)= 0.19022E+02
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surfacewater_river_pchloroaniline_sboot

NUMBER OF DATA POINTS = 36
MEAN= 0.1222E+02
SQUARE ROOT OF VARIANCE= 0.2525E+02
STANDARD DEVIATION 0.2561 E+02
SKEWNESS= 0.5553E+01
CRITICAL SKEWNESS = 0.6144E+00
COEFFICIENT OF VARIATION 0.2096E+01
MINIMUM = 0.1200E+01
MAXIMUM = 0.1600E+03

MEAN OF LOG DATA = 0.1985E+01
STANDARD DEVIATION OF LOG DATA = 0.8755E+00

H95 STATISTIC BY LAGRANGIAN INTERPOLATION = 0.2247E+01

MVUE ESTIMATE OF THE MEAN = 0.1053E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION = 0.107E+02
MVUE ESTIMATE OF THE STANDARD DEVIATION OF THE MEAN = 0.1733E+01

MLE ESTIMATE OF THE MEAN = 0. i 068E+02
MLE ESTIMATE OF THE STANDARD DEVIATION = 0.1146E+02

JACKNIFE MEAN BASED UPON LOGNORMAL MVUE = 0.1043E+02
JACKNIFE STANDARD DEVIATION OF THE MEAN = 0.2165E+01

AVERAGE OF BOOTSTRAPPED VALUES = 0.1218E+02

SQUARE ROOT OF VARIANCE OF BOOTSTRAPPED VALUES = 0.4158E+01

QUANTILE ANALYSIS FOR BOOTSTRAPPED MEANS
A= 0.1202E+02
B= 0.4136E+01
R= 0.9670E+00

QUANTILE ANALYSIS FOR "W" VALUES
A = -0.3788E+00
B= 0.5922E+00
R= 0.8851 E+00

QUANTILE ANALYSIS FOR "Q" VALUES
A = -0.4448E+00
B= 0.7401 E+00
R= 0.8914E+00

UCL95 DIRECTLY FROM BOOT SORT = 0.2057E+02

UCL95 STANDARD BOOT = 0.1902E+02

UCL95 BOOTSTRAP-T FROM SORT = 0.4580E+02
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surfacewater_river_pchloroaniline_sboot

UCL95 HALLS BOOTSTRAP-T FROM SORT = 0.4181 E+02

UCL95 T-DISTRIBUTION = 0.1943E+02

UCL95 FROM CENTRAL LIMIT THEOREM = 0.1924E+02

UCL95 FROM MODIFIED CENTRAL LIMIT THEOREM = 0.2346E+02

UCL95 FROM REGULAR CHEBYCHEV INEQUALITY= 0.3130E+02

UCL95 FROM LOG JACKKNIFE = 0.1409E+02

UCL95 LN CHEBYCHEV INEQUALITY = 0.1827E+02

UCL95 FROM H-STATISTIC = 0.1489E+02
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rietflum * - '
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Sot!
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil

late
0
0
0
o
o
0
0
0
o
o
o
0
o
0
o
o
0
o
o
o
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
O North
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
P
P
P
P
P
P
P
P
P

lanalyl* type
Dioxin
PCB
Pesticide
Pesticide
Pesticide
Pesticide
Pesticide
Pesticide
SerrivolalilFi
Semivolatile
Semvolalile
Semvolalile
Semvolalile
Semlvolallle
Semvolatile
Volatile
Volatile
Volatile
Volatile
Volatile
Dioxin
Metal
Metal
Metal
PCB
Pesticide
Peslicide
Peslicide
Pesticide
Peslinde
Pesticide
Peslicide
Pesticide
Semvolatile
Semvolatile
Semvolalile
Semvolatile
Semvolatile
Semvolatile
Semvolatile
Semvolatile
Semvolatile
Semvolalilo
Semvolalile
Semivolatile
Semvolatile
Semvolatile
Semvolatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Dioxin
Metal
Metal
PCB
Pesticide
Pesticide
Semvolatile
Semvolatile
Volatile

; Constituent
2,3,7,8-TCOD-TEQ
Total PCBs
Aldrin
delta-BHC
Dieldnn
gamma-BHC (Lindane)
Heptachlor
Heptachlor Epoxide
1,4-Dichlorobenzene
2,4,6-Tnchlorophenol
2-Nitroamline
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoran!hene
Dibenzo(a,h)anthracene
Benzene
Chlorobenzene
Ethylbenzene
Toluene
Xylenes, Total
2,3,7,8-TCDD-TEO
Arsenic
Cadmium
Mercury
Total PCBs
4.4'-DDE
4,4'-DDT
Aldnn
alpha BHC
beta BHC
Dieldrin
Heptachlor
Heptachlor Epoxide
1 ,2-Dichlorobenzene
1 ,3-Dichlorobenrene
1 ,4-Dichlorobenzene
2,4,6-Tnchlorophenol
2-Methylnaphthalene
2-Nitroanillne
4-Nitroanilme
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)fluorantheno
bis(2-Chloroelhyl)ether
Dibenzo(a,h)anthracene
Hexachlorobenzene
Naphthalene
Nitrobenzene
Benzene
Chlorobenzene
Dichloromethane
Ethylbenzene
Tetrachloroethene
Xylenes, Total
2,3,7,8-TCDD-TEQ
Arsenic
Cadmum
Total PCBs
Dieldnn
MCPA (2-Melhyl-4-Chlorophenoxyacelic Acid)
1 ,4-Dichlorobenzene
Benzo(a)pyrene
Benzene

(POD
6
6
2
4

5
3
5
2
2
2
2
4
3
5
3
4
4
5
4
5
3
3
3
3
3
2
2
2
1
2
3
1
1

3
2
2
2
2
1

2
3
3
3
1

2
1

2
1

3
3
2
3
2
3
11

12
12
10
B
1
5
3
8

6
6
6
6
6
6
6
6
5
5
4
5
5
5
4
6
6
6
6
6
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
2
3

6
6
6
6
6
G
6
6
6
6
6
6
6
6
6
6
6
6
6
6
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

12 12
12 12
12 12
12 12

12 12
12 12
12 12
4 12
11 11

|MLE EPC (average) |Max |UCL |UCLlyp«
0006410843
69 74128
0 14565
0917158333
1 266483333
0506158333
0 786375
0 14615
18717
2577
1 12575
46106
2883
31716
0852
9644845
2200471167
485 02928
6951421667
2463 443633
0325051667
?0
39 33333333
165
1 784 433333
170005B333
2043391667
22003
0 598633333
7 256966667
19467133J3
3 398633333
1 2503
246 678
5925
63725
24 05833333
82725
22 96666667
3433
15347
6515333333
6 129666667
1 141666667
2125
1 941666667
1839166667
4 108333333
4353
321 9333333
36 73666667
5048
3545
2593 333333
0 000283361
1290833333
1066416667
4 442541667

,0 125541667
21 5875
24 42083333
0263
06615

003' 13515
297 ')5
072
285

3 8
288
277,

047

47

69
25
12
71
79
3
500
760
28«
390
140(0
049375
37
86
360
302(

33
58
4 5
1 5
21
bO

99
2 7
520
12
120
61
200
62
100"

36
11

12
2 1
4 6
4 5
41
11

69
480
67
760
68
3900
OOC 126212 000044232 LOG-JACKKNIFE
27 16901 T-OIST
93 13 337 LOG-JACKKNIFE
2678 16904 LOG-JACKKNIFE
0 56 0 28249 LOG-JACKKNIFE
210 52609 T-DIST
160 66963 LOG-JACKKNIFE
oe;
23 11196 T-DIST

IRME EPC
3 04E-02
2 98E+02
7 20E-01
2 85E+00
3 80E+00
2 88E+00
2 78E+00
4 70E-01
4 70E+01
690E+00
2 50E+00
1 20E+01
7 1 OE+00
7 90E+00
3 OOE+00
5 OOE+02
7 60E+02
2 80E+03
3 90E+02
1 40E+04
4 97E 01
3 70E+01
8 60E+01
3 60E+02
3 03E+03
3 30E+01
5 80E+01
4 50E+00
1 50E+00
2 10E+01
SOOEtOl
990L--.00
2 7QE+00
5 20E+02
1 20E+01
t 20E+02
6 10E+01
2 OOE+02
6 20E+01
1 OOE+03
3 60E+01
1 10E+01
1 20E+01
2 1 OE+00
4 60E+00
4 50E+00
4 10E+01
1 10E+01
6 90E+01
4 80E+02
8 70E+01
7 60E+02
6 80E+00
3 90E+03
4 42E-04
1 69E+01
1 33E+01
1 69E+01
2 83E-01
5 26E+01
6 70E+01
067
1 12E+00

JRME EPC Reason
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<6 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<B samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (.-8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (c8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<B samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
LOG-JACKKNIFE
T-DIST
LOG-JACKKNIFE
LOG-JACKKNIFE
LOG-JACKKNIFE
T-DIST
LOG JACKKNIFE
Max (<8 samples)
T-DIST

limits
mg/Vg
mg/kg
mg/Vg
mg/kg
mg/Vg
mg/Vg
mg/Vg
mg/Vg
mg/kg
mg/kg
mg/Vg
mg/kg
mg/Vg
mg/Vg
mg/kg
mg/kfl
mg/Vg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/ke
mg/kg
mg/kg
mg/kg
mo/kg
mg/kg
mg/kg
mfl/kg
mg'kg
mo/kg
mg/Vg
mg/Vg
mg/kfl
mg/kfl
mg/kg
mg/kg
mg/Vg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/Vg
mg/kfl
mg/kfl
mg/kg
mg/Vg
mg/kfl
mg/Vg
mg/Vfl
mg/kfl
mg/kg
mg/kg
mg/kg
mg/kg
mg/kfl
mg/Vg
mfl/Vg
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Medium
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil

ISrte
p
p
p
p
O Central
Q Central
Q Central
Q Central
O Central
Q Central
Q Central
O Central
Q Central
Q Central
Q Central
ONorth
ONorth
QNorth
QNorth
QNorth
QNorth
QNorth
ONorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
QNorth
Q North
QNorth
QNorth
QNorth
Q North
QNorth
QNorth
Q Soulh
Q South
Q South
Q Soulh
Q Soulh
Q South
Q South
Q South
O Soulh
Q South
Q South
Q South
QSouth
Q Soulh
Q South
O South
Q South
QSouth
Q South
Q Soulh
Q Soulh
R
R
R
R
R

|»nalytetype
Volatile
Volatile
Volatile
Volatile
Dioxm
Metal
Metal
Melal
PCB
^Pesticide
Pesticide
Semvolalile
Semvolalile
Semvolatile
Semvolalile
Dioxin
Metal
Metal
Metal
Metal
Metal
PCB
Peslicide
Semvolatile
Semvolalile
Semvolalile
Semvolatile
Semvolalile
Semvolatile
Semvolatile
Semvolatile
Volallle
Volatile
Volallle
Volatile
Volatile
Volatile
Oioxin
Metal
Metal
Melal
Metal
Metal
Metal
Metal
PCB
Pesticide
Pesticide
Pesticide
Semivolatile
Semvolatile
Semvolalile
Semvolatile
Volatile
Volatile
Volatile
Volatile
Volatile
Dioxin
Metal
Metal
PCB
Pesticide

| Constituent
Ethylbenzene
Tetrachloroelhene
Tnchloroethylene
Xylenes, Total
2,3,7,8-TCDD-TEQ
Arsenic
Copper
Manganese
Total PCBs
Aldnn
Dieldnn
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)tluoranthene
Pentachlorophenol
2,3,7.8-TCDD-TEQ
Antimony
Arsenic
Banum
Cadmum
Lead
Total PCBs
Dieldnn
2,4,6-Tnchlorophenol
2,4-Dichlorophenol
2-Nilroaniline
8enzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranlhene
Dibenzo(a,h)anlhracene
Penlachlorophenol
1 ,2-Dichloroethane
Benzene
Ethylbenzene
Tetrachloroethene
Tnchloroelhylene
Xylenes, Total
2.3,7,8-TCDD-TEQ
Antimony
Arsenic
Chromum
Lead
Manganese
Mercury
Nickel
Total PCBs
Aldnn
Dieldrtn
Heptachlor Epoxide
Benzo(a)antnracene
Benzo(a)pyrene
Benzo(b)lluoranlhene
Penlachlorophenol
Benzene
Ethylbenzene
Toluene
Tnchloroelhylene
Xylenes, Total
2,3.7.8-TCDD-TEQ
Arsenic
Mercury
Total PCBs
beta-BHC

IFOD
9 11 11
9 11 11
6 11 11
8 11 11
8 9 9
9 9 9
9 9 9
9 9 9
8 9 9
2 9 9
6 9 9
8 9 9
7 9 9
6 9 9
8 9 9
13 15 15
13 15 15
15 15 15
15 15 15
15 15 15
14 15 15
13 15 15
10 15 15
2 14 15
5 15 15
1 14 15
13 14 15
13 14 15
14 14 15
8 9 15
13 15 15
1 15 15
6 15 15
8 15 15
13 15 16
13 15 15
10 15 15
20 20 20
10 20 20
20 20 20
20 20 20
20 20 20
20 20 20
20 20 20
20 20 20
16 20 20
3 20 20
16 20 20
11 20 20
17 20 20
14 20 20
13 20 20
14 20 20
12 20 20
16 20 20
12 20 20
10 20 20
18 20 20
5 12 12
12 12 12
12 12 12
8 12 12
2 11 12

I MLE EPC (average)
8 690400909
1308925
0 200576364
4021443364
0 002422787
14 72222222
2291 222222
841 5555556
2396061111
0 018922222
0 070094444
0 607222222
0641555556
0 782333333
1 6272
0 005239956
7 774666667
11 78
1376933333
1226333333
19568
29 28590333
0 34536
3897142857
22 92666667
3807142857
1 233571429
1 317857143
1 177857143
0211222222
65 3978
0 322736667
0 676868
3 468356667
1 954584667
0 1 0665066 1
25 45267667
000214742
11 485
13125
8821

82785
701 25
25756
21375
5 6563325
0 03920375
0132671
00376155
05923
06828
0 70895
35 6826475
0 133995S
13 558945
65 025835
002183
953158335
0001314491
6116666667
2505339167
4t 1771725
0 348777273

(Max

78
140
099
380
001li3505
57
200CO
545C
8 73 '5
011
039
315
265
245
10 1j
005'. 13625
84
40
720C
92
240CO
189 >>1
32
47
270
20
29
2 7
2 2
04
510
4
88
40
28
073
300
002)67525
47
33
660
3101
210(
36
273C
320>
03
0825
023
251)

297 }

33
470
2
270
130C

038
190(

0013177
12
300(

264 5
22

IUCL
11038
1535

1 0091

5723
0 0037854
22176
64087
1291

43521
0 034019
0 14657
10669
1 2436
1 5991

6 51 83
0011056
1658

15378
30255
18849
19846
53962
0 58386
97727
51 861
6179

1 6064
1 6694
1 5092
028155
16294
07427
1 6061

77759
48954
0206
57918
0 0045053
18677
17232
13018
12308
8532
35765
43055
1904

006783
050361
010266
10335
1 1431

1 1783

77356
0 29767
35322
16911
0051594
251 59
00017819
73235
69945
88935
0 75345

IUCL type
LOG-JACKKNIFE
LOG-JACKKNIFE
LOG-JACKKNIFE
LOG-JACKKNIFE
LOG-JACKKNIFE
LOG-JACKKNIFE
T-DIST
LOG-JACKKNIFE
LOG-JACKKNIFE
LOG-JACKKNIFE
LOG-JACKKNIFE
LOG-JACKKNIFE
LOG-JACKKNIFE
LOG-JACKKNIFE
LOG-JACKKNIFE
STANDARD BOOTSTRAP
STANDARD BOOTSTRAP
LOG-JACKKNIFE
HALLS BOOTSTRAP-T
LOG-JACKKNIFE
LOG-JACKKNIFE
STANDARD BOOTSTRAP
LOG-JACKKNIFE
T-DIST
STANDARD BOOTSTRAP
T-DIST
T-OIST
T-DIST
T-DIST
T-OIST
HALLS BOOTSTRAP T
STANDARD BOOTSTRAP
STANDARD BOOTSTRAP
STANDARD BOOTSTRAP
STANDARD BOOTSTRAP
STANDARD BOOTSTRAP
STANDARD BOOTSTRAP
STANDARD BOOTSTRAP
HALLS BOOTSTRAP-T
LOG-JACKKNIFE
LOG-JACKKNIFE
HALLS BOOTSTRAP-T
LOG-JACKKNIFE
LOG-JACKKNIFE
STANDARD BOOTSTRAP
LOG-JACKKNIFE
STANDARD BOOTSTRAP
LOG-JACKKNIFE
LOG-JACKKNIFE
LOG-JACKKNIFE
LOG-JACKKNIFE
LOG-JACKKNIFE
STANDARD BOOTSTRAP
STANDARD BOOTSTRAP
STANDARD BOOTSTRAP
STANDARD BOOTSTRAP
STANDARD BOOTSTRAP
STANDARD BOOTSTRAP
LOG-JACKKNIFE
T-DIST
T-DIST
T-OIST
T-DIST

IRME EPC
7 80E+01
1 54E+01
9 90E-01
3 80E+02
3 79E-03
222E+01
641E+03
1 29E+03
4 35E+00
3 40E-02
t 47E-01
1 07E+00
1 24E+00
1 60E+00
652E+00
1 11 E-02

1 66E+01
1 54E+01
3 03E+03
1 89E+01
1 96E+03
5 40E+01
5 84E 01
9 77E+00
5 19E+01
6 18E+00
1 61E+00
1 67E+00
1 51 E+00
2 82E 01
1 63E+02
743E-01
1 61 E+00
7 78E+00
4 90E+00
206E-01
5 79E+01
451E-03
1 87E+01
1 72E+01
1 30E+02
8 28E+02
8 53E+02
358E+00
4 31 E+02
1 90E+01
6 78E-02
504E-01
1 03E-01
1 03E+00
1 14E+00
1 18E+00
7 74E+01
2 98E-01
3 53E+01
1 69E+02
5 16E-02
2 52E+02
1 78E-03
7 32E+00
6 99E+02
8 89E+01
7 53E-01

IRME EPC Reason
Max (UCL>Max)
LOG-JACKKNIFE
Max (UCL>Max)
Max (UCl>Max)
LOG-JACKKNIFE
LOG-JACKKNIFE
T-DIST
LOG-JACKKNIFE
LOG-JACKKNIFE
LOG-JACKKNIFE
LOG-JACKKNIFE
LOG-JACKKNIFE
LOG-JACKKNIFE
LOG-JACKKNIFE
LOG-JACKKNIFE
STANDARD BOOTSTRAP
STANDARD BOOTSTRAP
LOG-JACKKNIFE
HALLS BOOTSTRAP-T
LOG-JACKKNIFE
Mean (Lead)
STANDARD BOOTSTRAP
LOG-JACKKNIFE
T-DIST
STANDARD BOOTSTRAP
T-DIST
T-DIST
T-DIST
T-DIST
T-DIST
HALLS BOOTSTRAP T
STANDARD BOOTSTRAP
STANDARD BOOTSTRAP
STANDARD BOOTSTRAP
STANDARD BOOTSTRAP
STANDARD BOOTSTRAP
STANDARD BOOTSTRAP
STANDARD BOOTSTRAP
HALLS BOOTSTRAP-T
LOG-JACKKNIFE
LOG-JACKKNIFE
Mean (Lead)
LOG-JACKKNIFE
LOG-JACKKNIFE
STANDARD BOOTSTRAP
LOG-JACKKNIFE
STANDARD BOOTSTRAP
LOG-JACKKNIFE
LOG-JACKKNIFE
LOG-JACKKNIFE
LOG-JACKKNIFE
LOG-JACKKNIFE
STANDARD BOOTSTRAP
STANDARD BOOTSTRAP
STANDARD BOOTSTRAP
STANDARD BOOTSTRAP
STANDARD BOOTSTRAP
STANDARD BOOTSTRAP
LOG-JACKKNIFE
T-DIST
T-DIST
T-DIST
T-DIST

[unite
rrx>Vg
mo/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kfl
mg/Vg
mg/kg
mg/Vfl
mfl/Vfl
mg/kfl
mo/kg
mj/Vg
mg/kg

mg/kg
mg/Vfl
mg/kfl

mg/kg
mg/kg
mfl/kg

mg/Vg
mg/Vg
mg/kfl
mg/kfl

mg/kfl
mg/kg
mg/Vg
mg/kg
mg/kg
mg/kg
mo/kg
mg/kg
mg/Vg
mg/kg
mg/kg
mg/kg

mg/Vfl
mg/Vg

mfl/kfl
mfl/kg
mgrVg
mfl/kg
mg/Vg
mg/kfl
mg/Vg
mg/Vg
mg/Vg
mfl/kg
mg/Vg
mg/kg
mg/kg
mg/kg
mo/kg
mg/Vfl
mg/kg
mg/kg
mg/kg

mg/kg
mfl/Vfl
mg/kfl
mg/kg
mg/kg
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Sauget Area 2
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Selection ot EPCs (or all Constituents ol Potential Concern
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Medium •• , • ; •
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Confined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Combined Soil
Fish (lillet)
Fish (fillet)
Fish (fillet)
Fish (lillet)
Fish (fillet)
Fish (fillet)
Fish (flllel)
Fish (fillet)
Fish (lillel)
Fish (fillet)

. ISi'i* '.' - . ' ' . -
R
R
R
R
R
R
R
R
R
R
R
R
R

R
R
R
R
R
R
R

R
R

S
S
S
S
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
s
DDA (Buffalo Fillet)
PDA (Buffalo Fillet)

lanalvte type
IPesticide
.Pesticide
Pesticide
Semivolatile
Serrivolatile
Semivolatile
Semivolalile
Semivolatile
Semivolatile
'Semivolatile
Semivolatile
Volatile
(Volatile
•Volatile
Volatile
(Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Dioxin
Melal
Melal
PCB
Pesticide
Peslicide
Pesticide
Peslicide
Peslicide
Peslicido
Semvolatile
Semivolalile
Semivolatile
Semivolatile
Semivolatile
Semvolatile
Semivolatile
Semivolatile
Semivolatile
Semivolatile
Semivolalile
Semvolalile
Volatile
Volallle
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
.Volatile
Dioxin
IDioxin

Pond (Site Q) (Black Bullhead Fills Oioxin
Pond (Site Q) (Black Bullhead Fills Metal
Pond (Site Q) (Black Bullhead Fille Melal
Pond (Site Q) (Black Bullhead Fills PCB
Pond (Site O) (Black Bullhead Fills' Pesticide
Pond (Site Q) (Black Bullhead Fills Peslicide
Pond (Site O) (Black Bullhead Fills Pesticide
Pond (Site Q) (Carp - Fillet) Dioxin

Constituent
Dieldnn
Heptachlor
MCPP
1 ,4-Dichlorobenzene
2,4,6-Tnchlorophenol
2,4-Dichlorophenol
2-Chlorophenol
2-Nitroaniline
Naphthalene
Nitrobenzene
P-Nilroanillne
1,1.2-Trtchloroelhane
1,2-Dichloroethane
1,2-Dichloroethene (total)
Benzene
Chlorobenzene
Chloroform
Ethyl benzene
Tetrachloroelhene
Toluene
Tnchloroethylene
Xylenes. Total
2,3.7.8-TCOD-TEQ
Chromium
Lead
Tolal PCBs
4,4'-DDT
Aldnn
beta-BHC
Dieldnn
gamma-BHC (Lindane)
Heptachlor
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4,6-Trichlorophenol
2-Nitroaniline
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
bis(2-Ethylhexyl)phlhalate
Dibenzo(a,h)anthracene
Naphthalene
P-Nilroanilirie
Pentachlorophenol
4-Methyl-2-pentanone (MIBK)
Benzene
Chlorobenzene
Dichloromelhane
Ethylbenzene
.Tetrachloroethene
Toluene
Tnchloroethylene
Xylenes, Total
2,3,7.8-TCDD-TEO
2,3,7,8-TCDD-TEQ
2,3,7,8-TCDD-TEO
Arsenic
Mercury
Total PCBs
4,4'-DDT
alpha-Chlordane
Dieldrin
2,3,7,8-TCDD-TEQ

• 'JFOD\. |MLE EPC (average) |M*x
7.11:12 J0.340760909
1 : 11 : 12
8 :9 : 12
3.11 .12
5 : 12 : 12
6: 12: 12
4 12: 12
2 :9 : 12
4 : 12:12
3: 12:12
1 : 10:12
1 : 12: 12
7:12: 12
5: 12: 12
12. 12: 12
11 : 12:12
5:12:12
12: 12: 12
10: 12:12
8:12.12
9:12:12
11 12: 12
6 6-6
6 6 6
6 - 6 : 6
6 6: 6
5 : 6 : 6
2 . 5 : 6
4 - 6 : 6
4 . 5 - 6
2 . 6 . 6
4 6 6
2 5 - 6

3 : 6 : 6
1 . 4 . 6
2 : 3 : 6
2 4 . 6
2 . 4 . 6
2 : 4 . 6
6 : 6 : 6
1 . 2 6
5 : 6 - 6
1 4 - 6
2 . 6 . 6
3 : 6 : 6
2 : 6 : 6
4 : 6 . 6
4 6 : 6

5 :6 :6
5:6.6
4 : 6 : 6
5 6 : 6

5 : 6 : 6
1 : 1 : 1
3 : 3 3

1 . 1 . 1
1 : 1 . 1
1 . 1 . 1
1.1.1
1 : 1 1

1 - 1 - 1
1 . 1 - 1
1 - 1 : 1

0.18605
46.74444444
2.514545455
73.44916667
327.4516667
37.315
1.519777778
11.69833333
6.631666667
4.115
1.689129167
16.82827083
6.177426667
26186365
233.1776208
2.793333333
9.042525833
224.5282333
178.3385625
253.48367
45 33844083
0.004671223
179.1666667
838
175.73295
28275
0.06049
4 376378333
0.1134
1 272575
0 272508333
3.387
39 00583333
3.03375
2.156666667
2.96125
2.32
26475
50.25
0.9925
21.0475
19.3625
114.6015
103.3384167
11.77268333
265.2655283
16.43435
301.3339667
12.967255
1346667683
54 117195
1768.33495
7.3938E-07
5.24543E-07
3.8429E-06
0.78
025
3.868
,036
001
0.1
1.84023E-05

,1.8
1.6
85
24
650
3501'
390
7
120
48
23
95
87

51
150
240()
11
42
120('
830
220(1
280
0 02S8706
480
240(1

100(15
16
019
26
038
7 S
1 5
12
200
82
4.6

8
54
66
130
1.8
48

V
440
400
35
1200
57
110(1
33
6000
240
7300
7.3938E-07
6 2528E-07
3.8429E-06
0.78
025
3868
036
001
01
1.84023E-05

IUCL,
1.2155
0.44507
61.79
6.4147
169.88
847.08
95.1

2.8082
29442
14.465
8336
3.1755
32.793
13.722
52.183
588.69
4.93

16.146
444.58
314.67
2714.4
88797

lucLiyo* i,^> IRMEEPC JRMEEPC Reason
LOG-JACKKNIFE
T-DIST.
T-OIST.
T-DIST.
T-DIST.
T-DIST
T-DIST.
T-DIST.
T-DIST.
T-DIST
T-OIST.
T-OIST.
T-DIST.
T-DIST.
T-DIST.
T-DIST.
T-DIST.
T-DIST
T-DIST.
T-DIST.
LOG-JACKKNIFE
T-DIST

1 .22E+00
4.45E-01
6.18E+01
6.42E+00
1.70E+02
8.47E+02
9.51E+01
2.81E+00
2.94E+01
1.45E+01
834E+00
3.18E+00
3.28E+01
1.37E+01
5.22E+01
5 89E+02
4.93E+00
162E+01
4.45E+02
3 15E+02
2.20E+03
8.88E+01
0 0258706
480
8.38E+02
1008.5
16
0.19

26
038
75
1 5
12

200
8.2
4.6
8
54

6.6
130
1.8
48
57
440
400
35
1200

57
1100
33
6000
240
7300
0 00000073938
0.00000062528
0 0000038429
078
025
3.868
036
0.01

01
0.0000184023

LOG-JACKKNIFE
T-DIST.
T-DIST.
T-DIST.
T-DIST.
T-DIST.
T-DIST.
T-DIST.
T-DIST.
T-DIST.
T-DIST.
T-OIST.
T-DIST.
T-DIST.
T-DIST.
T-DIST.
T-DIST.
T-DIST.
T-DIST.
T-OIST.
Max (UCL>Max)
T-DIST.
Max (<8 samples)
Max (<d samples)
Mean (Lead)
Max (<8 samples)
Max (<6 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max

lunKt
mp/kfl
mg/kfl
mg/kfl
mg/kg

mo/kg
mg/kg
mp/kfl
mp/kg
mo/kg
mp/kB

mp/kg
mg/kg
mp/kg
mg/Vfl
mp/kfl
mp/Vfl
mo/kg
mp/kg
mo/kg
mg/kg
mg/Vfl
mg/kg
mg/kg
mg/kfl
mp/kfl
mfl/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/Vg
mg/Vo,
irxj/Vg
mfl/kg
mp/Vfl
mfl/kg
mo/kg
mg/Vg
mo/kg
mp/kg
mfl/kg

mg/kfl
mg/kg
mg/kfl
mp/kg
mo/kg
mp/kfl
mp/kfl
mp/kfl
mg/Vg
mfl/kg
mp/kg
mo/kg
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Sauget Area.
HHRA - RI/FS

Attaci J
Selection of EPCs lor all Conslltuents ol Potential Coicem

national
Hage 4 ol 6

Medium
Fish (fillet)
Fish (fillet)
Fish (fillet)
Fish (fillet)
Fish (fillet)
Fish (fillet)
Fish (fillet)
Fish (fillet)
Fish (fillet)
Fish (fillet)
Fish (fillet)
Fish (lillet)
Fish (fillet)
Fish (fillet)
Leachate
Leachate
Leachale
Leachate
Leachale
Leachate
Leachale
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachale
Leachate
Leachate
Leachate
Leachate
Leachale
Leachate
Leachale
Leachate
Leachate
Leachate
Leachate
Leachate
Leachale
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachale
Leachate
Leachale
Leachate
Leachate
Leachate
Leachate
Leachate
Leachale
Leachale
Leachale
Leachate
Leachate
Leachate
Leachate

ISite
Pond (Sue Q) (Carp
Pond (Sile Q) (Carp
Pond (Sile Q) (Carp
Pond (Sue Q) (Carp
Pond (Site Q) (Carp
Pond (Site Q) (Carp
Pond (Site Q) (Carp
Pond (Sue Q) (Carp
Pond (Site Q) (Carp
Pond (Site Q) (Carp
Pond (Site Q) (Carp
UDA (Buffalo Fillet)
UDA (Buffalo Fillet)
UDA (Buffalo Fillet)
O
O
O
O
O
o
o
0
o
o
o
o
o
o
o
o
0
o
o
o
0
Q
Q
Q

Q
Q
O
Q
Q

Q
O
Q
Q
Q
Q

Q
Q
Q
Q
0
Q
Q
Q
Q
Q
Q
Q
Q
Q

(p

- Fillet)
- Fillet)
- Fillet)
• Fillet)
- Fillet)
- Fillet)
- Fillet)
• Fillet)
- Fillet)
• Fillet)
- Fillet)

(analyte type
Melal
Metal
PCB
Pesticide
Pesticide
Pesticide
Pesticide
Semvolatile
Semvolatile
Semvolalile
Semivolatile
Dioxin
Pesticide
Pesticide
Dioxin
Metal
Metal
PCB
Pesticide
Pesticide
Pesticide
Semvolalile
Semvolatile
Semvolalile
Semvolatile
Semvolalile
Semvolatile
Semvolalile
Semvolatile
Semvolatile
Semvolatile
Semvolalile
Volallle
Volallle
Volatile
Melal
Metal
Metal
Metal
PCB
Pesticide
Pesticide
Pesticide
Semvolalile
Semvolalile
Semvolatile
Semivolatile
Semvolatile
Semvolatile
Semvolalile
Semivolatile
Semvolalile
Semivolatile
Semivolatile
Semivolalile
Volallle
Volatile
Volatile
Volatile
Volatile
Volatile
Volallle
Volatile

IConsllluent (FDD
Arsenic 1 1 t
Mercury ' 1 1

Total PCBs 1 t 1
4,4'-DDT 1 1 1
alpha-Chlordane 1 1 1
bela-BHC 1 1 1
Dieldnn 1 1 1
Benzo(a)anthracene 1 1 1
Benzo(a)pyrene 1 1 1
t»s(2-Elhylhaxyl)phfhalate 1 1 1
Dibenzo(a,h)anlhracene 1 1 1
2,3,7,8-TCDD-TEQ 1 1 1
4,4'-DDE 1 1 1
Dieldnn 1 1 1
2,3,7,8-TCDD-TEQ 1 t 1
Manganese 1 1 1
Thallium 1 1 1
Total PCBs 1 1 1
2,4,5-T 1 1 1
2,4-D 1 1 1
beta-BHC 1 1 1
2,4,6-Tnchlorophenol 1 1 1
2,4-Oichforophenol 1 1 1
2-Chlorophenol 1 1 1
2-Nilroanilme 1 1 1
3-Methy1phenol/4 Melhytphenol (m*p Cresol) 1 1 1
Naphthalene 1 1 1
Nitrobenzene 1 1 t
P-Chloroanllme 1 1 1
P-Nitroamlme 1 1 1
Penlachlorophenol 1 1 1
Phenol 1 1 t
4-Methyl-2-penlanone (MIBK) 1 1 1
Benzene 1 1 1
Chlorobenzene 1 1 1
Antimony 1 1 1
Manganese 1 1 1
Nickel 1 1 1
Zinc 1 1 1
TolalPCBs 1 1 1
2,4-D 1 1 1
beta-BHC 1 1 1
Endrin Kelone 1 t 1
2,4,6-Tnchlorophenol 1 1 1
2,4-Dichlorophenol 1 1 1
2,4 Dimelhylphenol 1 1 1
2-Chlorophenol 1 1 1
2-Nilroanilme 1 1 1
3-Methyfphenol/4-Melhylphenol (m&p Cresol) 1 1 1
Naphthalene 1 1 1
Nitrobenzene 1 1 1
P-Chloroaniltne 1 1 1
P-Nitroanllme 1 1 1
Pentachlorophenol 1 1 1
Phenol 1 1 1
1,2-Dichloroethane 1 1 1
4-Melhyl-2 penlanono (MIBK) 1 1 1
Acetone 1 1 1
Benzene 1 1 1
Chlorobenzene 1 1 1
Dichloromethane 1 1 1
Tetrachloroethene 1 1 1
Tnchloroethylene 1 1 1

IML6 EPC (averaael
082
0071
10021
033
0016
0017
019
014
018
05
014
4 57275E-06
0017
00081
0 00068705
18000
37
549
480
930
25
380
320
330
260
640
570
80
4200
700
780
3800
210
920
1700
16
1800
310
7450
10435
96500
135
32
12500

170000
240
7900
15500
1600
1200
1300
9300
1070
4600
8050
2150
750
1400
425
1150
47
825
20

IMax IUCL 1 UCL type
082
007"
100:1
033
OOlt .
001,
019
014
018
05
014
4 571'75E-06
001 '
OOOH1
000068705
18000
37

549
480
930
2 5
380
320
330
260
640
570
80
420(
700
780
380(
210
920

1700

16
1800
310
7450
1 0435
965(10
135
32
125(10

170000
240
790d
15500
1600
120(1
130(>
9301)
107(1
4600

8050
2151)
750
1401)
425
1150
47
82 £
20

IRME EPC
082
0071
10021
033
0016
0017
019
014
018
05
014
0 00000457275
0017
00081
0 00068705
18000
37
549
480
930
25
380
320
330
260
640
570
80
4200
700
780
3800
210
920
1700

16
1800
310
7450
10435
96500
135
32
12500

170000
240
7900
15500
1600
1200
1300
9300
1070
4600
8050
2150
750
1400
425
1150
47
825
20

IRME EPC Reason
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<B samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<6 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 sanies)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max {<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<B samples)
Max (<8 samples)
Max (<B samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<B samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<6 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)

(units

ug/L
up/L
ug/L
ug/L
ug/L
ufl/t
ug/L
ug/i
uflfL
up/L
ug/L
up/L
ug/L
up/L
up/L
ug/L
ug/L
ug/L
ug/L
Ufl/L
ufl/L
ug/L
ug/L
ug/L
ug/L
up/L
ufl/L
ug/L
ufl/L
up/L
Ufl/L
ug/L
ug/L
ug/L
ug/L
ug/L
ufl/L
up/L
ug/L
ug/L
ug/L
ug/L
Ufl/L
up/L
ufl/L
up/L
ug/L
ug/L
ug/L
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Sauget Area 2
HHRA - RI/FS

Attachment J
Selection of EPCs for all Constituents o( Potential Concern

ENSR International
Page 5 of 6

Medium
Leachale
Leachate
Leachate
Leachate
Leachale
Leachate
Leachate
.eachate
Leachate
Leachate
.eachate
Leachate
Leachate
Leachale
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachate
Leachale
Leachate
Leachate
Leachate
Leachale
Leachate
Leachale
Leachale
Leachate
Leachate
Leachate
Mid Groundwaier
Mid Groundwater
Mid Groundwaier
Mid Groundwater
Sediment
Shallow Groundwater
Shallow Groundwater
Shallow Groundwaier
Shallow Groundwater
Shallow Groundwater
Shallow Groundwater
Shallow Groundwater
Shallow Groundwater
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil
Surface Soil

Site
R
R

R
R
R
R
R
R
R

R
R
R

R
R
R
R
R
R
R
R

R
R

R
R
R
H
R
R
R

R
n
R
R
H
0 - AA-Q-6-24
R - AA-R-1-28
R - AA-R-1-28
R- AA-R-1-28
River
O- AA-O-1-16
O- AA-O-1-16
O- AA-O-1-16
O- AA-O-1-16
O- AA-O-1-16
O- AA-O-1-16
O-AA-O-1-16
O- AA-O-1-16
0
O
O
ONorth
ONorth
ONorth
P
P
P
O Central
Q Central
Q Central
QNorth
QNorth
QNorth
O North

janalytetype
Dioxin
Melal
Melal
Metal
Metal
Metal
Melal
Metal
Metal
Melal
PCB
Pesticide
'Pesticide
Pesticide
Pesticide
Peslicide
Pesticide
Semivolatile
Semvolatile
Semvolatile
Semvolatile
Semivolatile
Semivolalilo
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Volatile
Metal
Metal
Metal
Melal
Semivolalile
Semvolaiile
.Semvolatile
Semvolatile
Serrtvolatile
'Dioxin
;PCB

'Pesticide
.Dioxin
Metal
PCB
Metal

,PCB

•Semvolalile
Dioxin
Metal
PCB

.Metal
(PCB

Semvolatile
Semivolatile

Constituent
2,3,7,8-TCDD-TEQ
Ben/Ilium
Chromium
Cobalt
Manganese
Mercury
Nickel
Thallium
Vanadium
Zinc
Total PCBs
2,4-D
4.4'-DDT
beta-BHC
Dieldnn
flamma-BHC (Lindane)
Heptachlor
2-Chlorophenol
3-Methylphenol/4-Methylphenol (mSp-Cresol)
Benzo(B,h,i)perytene
P-Chloroanilme
P-Nitroaniline
Phenol
1,2-Dichloroeihane
1.2-Dichloroethene (tolal>
2-Buianone (MEK)
Acetone
Benzene
Chlorobenzene
Chloroform
Dichloromethane
Tetrachloroothene
Toluene
Tnchloroethyleno
Benzene
Benzene
Chlorobenzene
Chloromethane
Arsenic
Arsenic
Lead
Manganese
Benzo(a)pyrene
Benzo(b)(luoramhene
Benzo(k)lluoranthene
Dibenzo(a,h)anthracene
lndeno(1,2,3-cd)pyrene
2.3.7,8-TCDD-TEQ
Total PCBs
Dieldnn
2,3,7,8-TCOD-TEQ
Mercury
Total PCBs
Arsenic
Total PCBs
Benzo(a)pyrene
2,3.7,8-TCDD-TEQ
Arsenic
Total PCBs
Cadmium
Total PCBs
Benzo(a)pyrene
Dibenzo(a.h)anthracene

|H)
1 :
1 -
1 :
1
1 .
1 -
1 -
1 :
1 :
1 :
1 :
1 :
1 :
1 :
1 :
1 :
1 .
1 :
1 -
1 ;
1 .
1
1
1
1 •
1
1
1 .
1
1 .
1
1 -
1 .
1 .
1
1
1
1 :
34
1 .
1 :

2
2.
1 .
1 :
1 .
1 .

4.
3 -
2
3
3
3

5
5
5
4

O
1

1
1 .
1 .
t
t
1

1
1

1
1
1

1
1
1
1
1
1

1
t

1
1
1
1
1
1
1

1
1
1

1
1
1
1
1
1
1
1

:3
1
1
1
1
1
1
1
1
2
2
2
1
1
1
4
4
3
3
3
3
5
5
5
5

1
1

1
1
1
1
1
1
1
1

1
1
1
1

1
1
1
1
1
1
1
1

1
1
1
1
1
1
1

4
1

1

2
2
2
1
1
1

4
4
4
3
3
3
5
5
5
5

|MLE EPC (average
000314
31
600
2600
250000
13
1800

120
360
99000
3981.6
,3800
'210

|200

'190

28
'210

11000
4500
1400

42000
18000
1100000
50000
13000
7900
32000
6800
1300

2000
1900

33000
21000
150000
475
510
2000
32

34 2.904411765
70
19
4100

1 6
1.1

i1.2

2.7

•3
0002986615
5.39549
009095
0.050805
43
709.2
'14.1
1.784375
0.300666667
0.00113618
7.3
1.078616667
20.146
0 5727?
1.242
02122

) |Max IUCL IUCL type
000314
31
600
260(1
250000
13
18011
120
360
990X10
398 6
380(1
210
200
190
28
210
11000
4500
1400
42000
18000
1101 1000
5001)0
13000
7901)
32000
6800
1301)
2001)
190')
330110
210DO
150.100
475
510
2001 )
32
75 34106 H-STAT
70
19
410')
1 6
1 1
12
27

3

O.OC5933
10.764
0.1C

0 OE0805
43
7092
26
70S
0.6?
O.OC 33075
13
2.S7475
92
1 87
t 8
0.37

IRME EPC
000314
31
600
2600
250000
13
1800

120
360
99000
3981.6
3800
210
200
190
28
210
11000
4500
1400

42000
18000
1100000
50000
13000
7900
32000
6800
1300

2000
1900

33000
21000
150000
475
510
2000
32
3.41 E+00
70
19
4100

1.6
1.1
1.2
27

3
5.93E-03
1.08E+01
1.80E-01
5.08E-02
4 30E+01
7.09E+02
26
7.02

0.67

0.0033075
13
2.57475
92
1.87

1.8
0.37

IRME EPC Reason
Max (<8 samples)
Max (<B samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<B samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<B samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (^8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<B samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
H-STAT.
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<B samples)
Max (<B samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<6 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<8 samples)
Max (<B samples)
Max (<8 samples)
Max (<8 samples)
Max (<B samples)

lunK*
Ufl/L
Ufl/L
Ufl/L
ug/L

up/L
up/L

upA
ufl/L
ufl/L
up/L

up/L

up/L

ug/L

ufl/L
ufl/L
ufl/L
Ufl/L
ug/L

up/L

ufl/L
up/t

up/L

ug/L

ug/L

Ufl/L
ufl/L
ug/L

ug/L

up/L

ugA
Ufl/1-
ufl/L
Ufl/l

ug/L

ug/L

uo/L

up/L

up/L
mp/kg
ug/L

ug/L

ufl/L
ug/L

ug/L

up/L

up/L

up/L

mp/kg
mg/kg
mg/kg
mg/kfl
mg/kg
mp/kg
mg/kfl
mp/Vfl
mo/kg
mfl/Vfl
mo/kg
mfl/Vg
mo/Vg
mg/Vg
mg/Vfl
mg/Va
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Attat. . J
Selection ol EPCs for all Constituents ot Potential Concern

^national
Page 6 ot G

"tedium •••- -̂ JS«« ,_ ' l«n«lyt« type {Constituent < • JFOD JMLE EPC (average) (Max _ IUCL., r IUCL type [RMEEPC JRME EPC Reason Junit*
Surface Soil Q South Dioxin
Surface Soil QSouth .Metal
Surface Soil Q South Metal
Surface Soil Q South Metal
Surface Soil O South Metal
Surface Soil Q South PCB

2,3,7,8-TCDD-TEQ 12:12:1210.00068948 0.00582 0.0016934 T-DIST. 1.69E-03 T-DIST. mp/kfl
Antimony 3:12 12 6.954166667 47 14.25 T-DIST. 1.43E+01 T-DIST. mg/kfl
Arsenic 12 12 12 9.658333333 33 13.449 LOG-JACKKNIFE 1 35E+01 LOG-JACKKNIFE mg/kfl
Chromium 12 . 12 . 12 84.05833333 660 18058 T-DIST. 1.81E+02 T-DIST mp/Vg
Manganese 12:12:12 603.3333333 2100 859.95 T-DIST. 8.60E+02 T-DIST. mg/kg
Total PCBs 9 .12 .12 2748483333 13402 51027 T-DIST. 5.10E+00 T-DIST. mp/kfl

Surface Soil QSouth Pesticide Dieldrln 9 12 : 12 0079614167 0.375 0.26909 LOG-JACKKNIFE 2.69E-01 LOG-JACKKNIFE mg/kfl
Surface Soil QSouth 'Semvolatile Benzo(a)anthracene 10:12:12 0.557166667 2515 10339 LOG-JACKKNIFE 1.03E+00 LOG-JACKKNIFE rug/kg
Surface Soil QSoulh Semvolalile Benzo(a)pyrene 9:12:12 0.598416667 2.975 1.0506 LOG-JACKKNIFE 1.05E+00 LOG-JACKKNIFE mg/kfl
Surface Soil QSouth Semvolalile Benzo(b)lluoranthene 8:12:12 .0.72575 3.3
Surface Soil S ,PCB Total PCBs 2 : 2 : 2 504.31435 100H5
SurfeceSoll S Pesticide 4,4'-DDT 2 2 : 2 8.0055 16
Surface Soil S Pesticide bela-BHC 2 : 2 : 2 13.000385 26
Surface Soil S Peslicide gamma-BHC (Lindane) 1 : 2 : 2 3.750475 7 5
Surface Soil S Pesticide Heplachlor 1 : 2 : 2 0.750475 1.5
Surface Soil S Semivolatile 2,4,6-Trichlorophenol 1 : 2 : 2 41925 82
Surface Soil S Semvolatile 2-Nilroaniline 1 :2 :2 2.775 4 6
Surface Soil S Semivolatile Benzo(a)anthracene 2 2 : 2 4 0475 8
Surface Soil S Semivolalile Benzo(a)pyrene 2 : 2 : 2 2 765 5.4
Surface Soil S Semivolatile Benzo(b)fluoranlhene 2 : 2 - 2 3 42 66
Surface Soil S Semvolatile Dibenzo(a,h)anthracene 1 2 2 09925 1.8
Surface Soil S Semivolatile P-Nilroanilme 1 : 2 - 2 28 975 57
Surface Soil S Semivolalile Pentachlorophenol 2 : 2 . 2 220.0055 440
Surface Water Pond (Site Q) Metal
Surface Water Pond (Site Q) Metal

Lead 1 . 1 1 14 14
Manganese 1 : 1 1 460 460

Surface Water River Pesticide MCPA (2-Methyl-4-Chlorophenoxyacetic Acid) 1 : 1 : 36 31 31
Surface Water River Pesticide MCPP 1 1 : 36 53 53

3467 LOG-JACKKNIFE 1.35E+00 LOG-JACKKNIFE mo/kg,
10085 Max (<8 samples) mo/kg
16 Max (<B samples) mg/kg
26 Max (<8 samples) mg/Vg
7.5 Max (c8 samples) mg/kg
1.5 Max (<B samples) mg/kg
8 2 Max (<8 samples) mg/kg
4.6 Max (<B samples) mg/kg
B Max (<8 samples) mp/kg
5.4 Max (<8 samples) mg/kfl
6.6 Max (<8 samples) mg/kg
1 .8 Max (<8 samples) mglkg
57 Max (<8 samples) mg/kfl
440 Max (<6 samples) mp/kg
14 Max (<8 samples) ug/L
460 Max (<8 samples) ug/L
31 Max (<B samples) ugA
53 Max (<8 samples) ug/L

Surface Waler River Semvolalile 2,4-Dichlorophenol 11 : 36 36 6011111111 69 89468 STANDARD BOOTSTRAP 8.95E+00 STANDARD BOOTSTRAP up/L
Surface Water River SemivolaWa P-Chloroaniline 17.36 36 1221944444 160 19022 STANDARD BOOTSTRAP 1.90E+01 STANDARD BOOTSTRAP uoA
Notes- ] I
EPC - Exposure Point Concentration. ]

I

FOO - Frequency of Detection (nunnber ol detects-number used (o calculate statistics.total number of samples collected)
Max - Maximum Detected Concentration
MLE - Most Likely Exposure
RME - Reasonable Maximum Exposure.
UCL - 95% Upper Confidence Level.
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Appendix J

Calculation of Indoor Air Concentrations for Volatilization from Underlying
Groundwater

For the groundwater-to-indoor air pathway, indoor air exposure point concentrations were
predicted using the Johnson and Ettinger model (USEPA, 2003c). The Johnson and Ettinger
model considers both diffusion of compounds migrating from the subsurface and convection,
which is driven by the pressure difference between the subsurface and the building.
Equations and parameters required for the implementation of this model are provided in
User's Guide For Evaluating Subsurface Vapor Intrusion Into Buildings (USEPA, 2003c).
The spreadsheet "GW-ADV.XLS", available from the USEPA for implementation of the
Johnson and Ettinger model was used in this risk assessment.

Model Parameters

With the exceptions discussed below, parameters used in the model were the default
parameters provided by USEPA (USEPA, 2003c). Major assumptions used in modeling
indoor air for each of the site/locations are listed below.

An average soil/groundwater temperature of 14 degrees Celcius and a depth below
grade to bottom of enclosed space floor of 15 cm, representing slab-on-grade
construction, were used for all modeling locations.

Groundwater location Q-AA-Q-6-24

• Three soil strata were identified.

• Of the 12 Soil Conservation Service (SCS) soil classifications available for use in
the USEPA spreadsheet, sand and silt were selected as most representative of
site conditions.

• Depth below grade to water table: 579.12 cm (19 feet).

Groundwater location R-AA-R-1-28

• One soil stratum was identified.

• Of the 12 Soil Conservation Service (SCS) soil classifications available for use in
the USEPA spreadsheet, silty clay was selected as most representative of site
conditions. However, use of silty clay resulted in capillary zone water filled
porosity greater than total porosity at the top of the water table. The model will
not run under this condition. Therefore, sand was used in place of silty clay, as
the most conservative SCS soil type for the model.

_
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• Depth below grade to water table: 701 .04 cm (23 feet).

Leachate location O

• Two soil strata were identified.

• Of the 12 Soil Conservation Service (SCS) soil classifications available for use in
the USEPA spreadsheet, silty clay and sand were selected as most
representative of site conditions. However, use of silty clay as stratum A resulted
in an error (data is out of range). Therefore, sand was used for both stratum A
and stratum B. Sand is the most conservative SCS soil type for the model.

• Depth below grade to water table: 442.57 cm (14.52 feet).

Leachate location Q

• One soil stratum was identified.

S ^ f̂ fHr> ^O Or-.il O ••> r» i> /-V. v» /fy+'trm Ox>r*/!/^o /O/^CM ooP /*l *^ r* o if i /^of »/>•«.•» -»»/*•» rtoHIri ff\w t ir»o Jr»
Wl 1.1 I O- I *W W-*»l \^W. lv>WI V 14 II W I I Owl V IV*Vr ^WH^W^ "jWil WlCtw'wtl HWUhlWt »O U V U4 1 l(-4h-r I O I W I \JO\-- ll I

the USEPA spreadsheet, sand was selected as most representative of site
conditions.

• Depth below grade to water table: 314.86 cm (10.33 feet).

Leachate location R

• Two soil strata were identified.

• Of the 12 Soil Conservation Service (SCS) soil classifications available for use in
the USEPA spreadsheet, sand and silty clay were selected as most
representative of site conditions.

• Depth below grade to water table: 549.55 cm (18.03 feet).

Results

Modeling assumptions, inputs, and results are presented in the attached modeling printouts.

The modeling printouts are presented in the following order (identifiers for each run of the
model are presented in the upper left hand corner of each page):

Groundwater location Q-AA-Q-6-24:

• Benzene

J-3
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Groundwater location R-AA-R-1-28:

• Benzene

• Chlorobenzene

• Chloromethane

Leachate location O:

• Benzene

• Chlorobenzene

• 4-Methyl-2-pentanone (MIBK)

Leachate location Q:

• 1,2-Dichloroethane

• Acetone

• Benzene

• Chlorobenzene

• Dichloromethane (Methylene chloride)

• 4-Methyl-2-pentanone (MIBK)

• Tetrachloroethene

• Tnchloroethylene

Leachate location R:

• 1,2-Dichloroethane

• 1,2-Dichloroethene (total) (cis-1,2-Dichloroethene used as surrogate)

• Acetone

• Benzene

• Chlorobenzene

__
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• Chloroform

• Dichloromethane (Methylene chloride)

• 2-Butanone (MEK)

• Tetrachloroethene

• Tnchloroethylene

• Toluene

References sited in this appendix are presented in Section 8 of the main text.
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Groundwalo
Q AA Q 6 24

Reset to
Defaults

DATA EN CET

CALCULATE RISK BASED GROUNDWATER CONCENTRATION (enter "X' in "YES" box!

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X' in "YES" box and nitlal groundwater cone below)

VES I I

ENTER ENTER
Initial

Chemical groundwater
CAS No cone,

(numbers only, Cw

no dashes) Chemical

71432 4 75E+02 Benzene

ENTER

Average
soil/

groundwater
temperature,

Ts

CC)

ENTER
Depth

below grade
to bottom

ol enclosed
space floor,

L,

(cm)

ENTER

Depth
below grade

to water table,
Uvt

(cm)

14 | 15 1 57912

ENTER ENTER ENTER
Totals must add up lo value ol LW, (cell G28)

Thickness
of soil

stratum A,

^
(cm)

Thickness
olsoil

stratum B,
(Enter value or 0)

hfi

(cm)

Thickness
of soil

stratum C,
(Enter value or 0)

he

(cm)

18256 | 16256 254

ENTER

Soil
stratum

directly abitve
water table,

(Enter A, B, or C)

ENTER

SCS
soil type

directly above

water table

C 1 s

ENTER
Sal

stratum A
SCS

soil type
(used to estimate OR

soil vapor

permeability)

ENTER

User-defined
stratum A
sol vapor

permeability,

K,

(cm?)

S 1 1
(19 «) (5 33 ft) (533tt) (8 33 (t)

ENTER
Stratum A

SCS
soil type

i ookup Soil
Paraira!648

ENTER
Stratum A
soil dry

bulk density,

P>A

(g/cm3)

ENTER
Stratum A
soil total
porosity,

nA

(unitless)

ENTER
Stratum A

soil watsr-fillec
porosity,

e-A

(cm'/cm^

ENTER
Stratum B

SCS
soil type

Lnokuri Soil 1
f'araimtoia 1

ENTER
Stratum B

soil dry
bulk density,

ft,"
(g/cm1)

ENTER
Stratum U
soil tola
porosity

n"

(unillsssi

ENTER
Stratum B

soil water Idled
porosity,

C
(cnvVcm1)

ENTER
Stratum C

SCS
soil type

Lookup S(Ml
PaiaimteiB

ENTER
Stratum C
soil dry

bulk density,

P»C

to/cm")

ENTER
Stratum C
soil total
porosity,

nc

(unllless)

ENTER
Stratum C

soil water filled
porosity,

a,c

(cm'/cm )

166 0375 0054 0489 0375 0054

ENTER
Enclosed

space
floor

thickness,

U»t

(cm)

ENTER

Soil bldg
pressure

differential,
AP

(g/cm s?)

ENTER
Enclosed

space
floor

length,
Lo

(cm)

ENTER
Enclosed

space
tlcwr

width.

WB

(cm)

ENTER

Enclosed
space
height,

KB
(cm)

ENTER

Floor wall
seam crack

width,
w

(cm)

ENTER

Indoor
air exchange

rate.
ER

(1/h)

ENTER
Average vapor

(low rate into bldg
OR

Leave blank to calculate

Q,,,

(Urn)

10 40 850 850 0828

ENTER
Averaging

time for
carcinogens,

ATt

(yrcl

ENTER
Averaging

time for
noncarcinogens,

AV
(yrs)

ENTER

Exposure
duration

ED
(yrs)

ENTER

Exposure
Irequency.

EF

(days/yr)

ENTER
Target
risk for

carcinogens
TR

(unitless)

ENTER
Target hazard

quotient for
noncarcinogens

THO
(unitless)

70 | 30 | 30 | 350 1 OE 08 | 1

Used to calculate risk based
groundwater concentration

1 o(2



INTERMEDIATE CALCULATIONS SHCET

Exposure
duration,

T

(sec)

Source-
building

separation,

LT

(cm)

Stratum A
soil

air-filled
porosity,

e.*
(cm^crn3)

Stratum B
soil

air-filled
porosity,

0,"
(cnVVcm1)

Stiatum C
soil

ait-filled
porosity,

o.c

(cm'/cnV)

Stratum A
effective
total fluid

saturation.

s,.
(cm'Vcm1)

Stratum A
soil

intrinsic
permeability,

ki
(cm2)

Strdtum A
soil

relative air
permeability

K.«
(cm2)

Stratum A
•soil

effective vapor
permeability,

*v

(cm2)

Thickness of
capillary

zone.

L.,

(cm)

Total
porosity in
capillary

zone.

tW
(cma/cm ')

Air-filled
porosity in
capillary

zone,

n»c7
(cm3/cmj)

Water-filled
porosity in
capillary

zone.
<)„,,

(cm'/cm ')

Floor-
wall

seam
perimeter

X,,̂

(cm)

9 46E+08

Bldg
ventilation

rate,

QbukXig

(cnvVs)

564 12

Area of
enclosed

space
below
grade,

AO

(cm1)

| 0321

Crack-
to-total
area
ratio,

1
(unitless)

1 0322

Crack
depth
below
grade,

£•'**
(cm)

0321

Enthalpy of
vaporization at

ave groundwater
temperature,

AHyTS

(cal/mol)

0003

Henry's law
constant at

ave groundwater
temperature.

HTS
(atm-m3/mol)

9 99E-08

Henry's law
constant at

ave groundwater
temperature.

H'ls

(unitless)

0998

Vapor
viscosity at

ave soil
temperature,

Mrs
(g/cm-s)

9 98E-08

Stratum
A

effective
diffusion

coefficient,

D*V

(cms/s)

1705

Stratum
B

effective
diffusion

coefficient,
ri«o
0 fl

(cmz/s)

0375

Stratum
C

effective
diffusion

coefficient.

D-V

(cm2/s)

0 122

Capillary
zone

effective
diffusion

coefficient,
n«n
u cz

(cm2/s)

0253

Total
overall

effective
diffusion

coefficient,

D""T

(cm2/s)

| 3,400

Diffusion
path

length,

Ld

(cm)

I 4 99E+04

Convection
path

length.

LP
(cm)

1 15

| END

\ 774E+Q5

Source
vapor
cone ,

CSOUCB

(ug/m3)

| 1 39E+02

]

| 440E-04

Crack
radius,

'ciwV

(cm)

| 010

T 15

Average
vapor

flow rate
into bldg ,

Q.oi
(cmj/s)

I 846E+01

8,081

Crack
effective
diffusion

coefficient
D"™*

(cm2/s)

1 42E-02

3 28E-03

Area of
crack,

Ac...

(cm2)

3 40E+02

1 39E-01

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')

(unitless)

i 9 20E+75

1 77E-04

Infinite
source
indoor

attenuation
coefficient,

(£

(umtless)

I 1 82E-04

1 42D02

Infinite
source
bldg
cone ,

CtrtltrltlKJ

(ug/m3)

I 2 53E-02

8 45E-03

Unit
risk

factor,

URF

(ug/m)1

| 7 8E-06

1 42E-02

Reference
cone ,

RfC

(mg/mj)

| NA

5 69E-04

I

7 40E-03 | 564 12
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Groundwate
R AA-R-1-2L

DATA Ef ,EET

Reset to
Defaults

CALCULATE RISK BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNOWATER CONCENTRATION (onler "X in "> ES box and initial groundwaler cone below)

YES [_

ENTER ENTER
Initial

Chemical groundwater
CAS No cone,

(numbers only, Cw

no dashes) (M9/U Chemical

71432 510E+02 Benzene

ENTER

Average
soil/

groundwater
temperature,

Ts

CC)

ENTER
Depth

below grade
lo bottom

of enclosed
space door,

It

(cm)

ENTER

Depth
below grade

to water table.

LWT
(cm)

,4 | 15 | 701 04

ENTER ENTER
Totals must add up to value ot l_w

Thickness
of soil

stratum A,

h*

(cm)

Thickness
of soil

stratum B,

ENTER
, (cell G28)

Thickness
of soil

stratum C,
(Enter value or 0) (Enter value or 0)

he

(cm)

he
(cm)

701 04 1 0 | 0

ENTER

Soil
stratum

directly ab ive
water tab e,

(Enter A, B, or C)

ENTER

SCS
soil type

directly above

water table

A 1 s

ENTER
Soil

stratum A
SCS

soil type
(used to estimate OR

soil vapor

permeability)

ENTER

User defined
stratum A
soil vapor

permeability,
k.

(cm?)

S 1 1
(23 ft) (2311)

ENTER
Stratum A

SCS
soil type

Lookup Soil
Pararetefft

ENTER
Stratum A
soil dry

bulk density,

P»A

(g/cm3)

ENTER
Stratum A
soil total
porosity,

n*

(unitless)

ENTER
Stratum A

soil water tillec
porosity,

a.* r
(cm'/cm1) L

ENTER
Stratum B

SCS
soil type

l ootoip Soil j
raiaiirilom 1

ENTER
Stratum B

soil dry
bulk density,

ft6

(g/cm3)

ENTER
Stratum 8
soil totai
porosity

n°

(unitless)

ENTER
Stratum B

soil water filled
porosity,

ej>

(cir /̂cm3)

ENTER
Stratum C

SCS
soil type

1 ookup Soil
Pafaimtws

ENTER
Stratum C
soil dry

bulk density,

P»r

(g/cm-3)

ENTER
Stratum C
soil total
porosity.

nc

(unttlsss)

ENTER
Stratum C

soil water filled
porosity,

C

(cnrT/cm3)

166 0375 0054 0216 0375 0054

ENTER
Enclosed

space
floor

(hickness,

Wurk

(cm)

ENTER

Soil-bldg
pressure

differential,
AP

(g/cm-s2)

ENTER
Enclosed

space
lloor

length,

U

(cm)

ENTER
Enclosed

space
floor
width,

wn

(cm)

ENTER

Enclosed
space
height,

HB

(cm)

ENTER

Floor-wall
seam crack

width,
w

(cm)

ENTEP

Indoor
air exchar ge

rate,
ER

(1/h)

ENTER
Average vapor

How rate into bldg
OR

Leave blank to calculate

Q,.,

(L/m)

40 850 850 300 01 0828

ENTER
Averaging

time for
carcinogens.

ATC

(yrs)

ENTER
Averaging

time for
noncarcinogens.

AT*;
(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(daystyr)

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER
Target hazard

quotient tor
noncarcinogens,

THQ
(unitless)

70 | 30 | 30 | 350 1 OE08 | 1

Used to calculate risk based
groundwater concentration

to la



Groundwater
R-AA-R-1-28

Exposure
duration,

I

(sec)

location

Source-
building

separation,

L,
(cm)

INTERMEDIATE CALCULATIONS SHEET

Stratum A Stratum B Stratum C Stratum A Stratum A
soil soil soil effective soil

air-filled air-filled air-filled total fluid intrinsic
porosity, porosity, porosity saturation, permeability,

o,* ea
u o.c s,. K

(cm!1/cmj) (cmj/cmj) (cm '/cm') (cm^/cm1) (cm2)

Stratum A
soil

relative air
permeability,

<0

(cm2)

Stratum A
soil

effective vapor
permeability,

kv
(cm2)

Total
Thickness of porosity in

capillary capillary
zone, zone,

U nr?

(cm) (cm3/cm3)

Air-filled
porosity in
capillary

zone

0,«
(cmj/cm ')

Water-filled
porosity in
capillary

zone

Owc,

(cmj/cm?)

Floot-
wall

seam
perimeter

X,,..*

(cm)

9 46E+08

Bldg
ventilation

rate,

QtH*ftng

(cnVVs)

1 4 99E+04

Convection
path

length,

LP
(cm)

I 15

| END

68604

Area of
enclosed

space
below
grade.

AB
(cm2)

7 74E+05

Source
vapor
cone ,

"mnuce

(ug/m3)

1 39E+02

0321 | 0265 | 0321 | 0003 | 9 99E-08

Crack- Crack Enthalpy of Henry's law Henry's law
to-total depth vaporization at constant at constant at
area below ave groundwater ave groundwater ave groundwater
ratio, grade, temperature, temperature, temperature.

f\ £,.»> AHVTS Hrs H'TS

(unitless) (cm) (cal/mol) (atm-m3/mol) (unitless)

4 40E-04 | 15 | 8,081 | 3 28E-03 | 1 39E-01

Exponent ol
Average Crack equivalent

vapor effective foundation
Crack flow rate diffusion Area of Peclet
radius, into bldg, coefficient, crack, number,

lo,.., Q.O, D"«* A,,̂  exp(Pe')

(cm) (cm'/s) (cmj/s) (cm') (unitless)

010 | 846E+01 | 1 42E-02 | 3 40E+02 | 9 20E+75

0998

Vapor
viscosity at

ave soil
temperature,

His
(g/cm-s)

1 77E-04

Infinite
source
indoor

attenuation
coefficient,

«

(unitless)

1 80E-04

9 98E-08

Stratum
A

effective
diffusion

coefficient,

D'"A

(cm2/s)

1 42E-02

Infinite
source
bldg

cone ,

C| uUng

(ug/m3)

2 51 E-02

17 05 | 0 375

Stratum Stratum
B C

effective effective
diffusion diffusion

coefficient, coefficient.

n°" n'"U B (J r

(en? Is) (cmz/s)

0 OOE+00 | 0 OOE+00

Unit
risk Reference

factor, cone ,

URF RfC

(ug/m1)' (mg/m3)

7 8E-06 | NA

0 122

Capillary
zone

effective
diffusion

coefficient,

D°"o,
(cm2/s)

5 69E-04

0253

Total
overall

effective
diffusion

coefficient,

D""T

(cnV/s)

8 91 E-03

3,400 |

Diffusion
path

length,

Ld

(cm)

68604



Groundwate'
R AA R 1 2<

DATA EC 'EET

CALCULATE RISK BASED GROUNDWATER CONCENTRATION (enter 'X in "YES box)

Reset to
Defaults

YES | X J

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATCR CONCENTRATION (enter "X" In "YES" box and mlial groundwater cone below)

YES [_ J

ENTER ENTER
Initial

Chemical groundwater

CAS No cone ,

(numbers only, Cw

no dashes)

108907 2 OOE +03

Chemical

Chlorobenzene

ENTER

Average

soil/
groundwater
temperature,

TS

(°C)

ENTER
Depth

below grade

to bottom
of enclosed
space tloor,

U

(cm)

ENTER

Depth
below grade

to water table,

Lwr

(cm)

14 15 1 701 O4

ENTER ENTER
Totals must add up to value of LW

Thickness
of soil

stratum A,

HA

(cm)

Thickness

of soil
stratum B,

ENTER
, (cell G28)

Thickness
of soil

stratum C,
(Enter value or 0) (Enter value or 0)

Ha

(cm)

hr

(cm)

7O1 04 1 0 | 0

ENTER

Soil
stratum

directly above

water table,

(Enter A, B, x C)

ENTER

SCS
soil type

directly above

water table

A | S

ENTER

Soil

stratum A
SCS

soil typa
(used to estimate OR

soil vapor

permeability)

ENTER

User defined

stralum A
soil vapor

permeability,

k.

(cm2)

S 1 1
(23ft) (2311)

ENTER
MORE Stratum A

* SCS
soil type

Lookup Soil
Paamotora

ENTER
Stralum A
soil dry

bulk density,

(g/cm3)

ENTER
Stratum A
soil total

porosity,

rf

(unitless)

ENTER
Stratum A

soil water (iliac

porosity

(crrT/cm3)

ENTER
Stratum B

SCS
soil type

C l ookup Soil j
Panuiflloin j

ENTER
Stratum B

soil dry

bulk density

ft,"

(g/cm1)

ENTER
Stratum 1
soil tola

porosity

n"

(unllless)

ENTER ENTER ENTER
Stralum B Stratum C Stratum C

soil water filled SCS soil dry
porosity, soil type bulk density,

«„" f Linkup S,7~l ,),'
3, T. 1 I'warrcjlflfs 1 a(cm /cm) 1 ) (g/cnr)

ENTER ENTER
Stratum C Stratum C
soil total soil water tilled

porosity, porosity,
r c

n Ow

(unitless) (cm'/cm1)

1 s

ENTER
MORE Enclosed

4> space
lloor

thickness,

U.TI.

(cm)

10

MORE ENTER
* Averaging

lime for
carcinogens,

ATC

M

1 166 |

ENTER

Soil bldg
pressure

differential,

AP

(g/cm-s*)

1 40 1

ENTER
Averaging

time for
noncarcinogens,

(yrs)

0375

ENTER
Enclosed

space
tloor

length,

L,,

(cm)

850

ENTER

Exposure
duration,

ED
(yrs)

| 0054

ENTER
Enclosed

space
tloor

width,

(cm)

| 850

ENTER

Exposure
frequency

EF
(days/yr)

I 70 1 30 1 30 I 350

I END |

1

ENTER

Enclosed
space

height,

(cm)

300 |

ENTER
Target

risk for
carcinogens,

TR
(unitless)

1 38

ENTER

Floor wall
seam crack

widlh

w

(cm)

01

ENTER

Target hazard

quotient tor
noncarcinogens

THO
(unitless)

1 OF 06 | 1

Used lo calculate risk based

groundwater concentration

0481

ENTER

Indoor
air exchai ge

rate

ER

(It')

0828

I 0216 1 1 166 f

ENTER
Average vapor

How rate into bldg
OR

Leave blank to calculate

1 1 1

0375 1 0054

1 of 2



Oroundwater location
R-AA-R-1-28

Exposure
duration,

T

(sec)

9 46E+08 |

Bldg
ventilation

rate,

Qpumig
(cnVVs)

Source-
building

separation,

LT

(cm)

68604

Area of
enclosed

space
below
grade.

AB
(cm2)

Stratum A
soil

air-filled
porosity,

e,A

(cm'Vcm1)

| 0321

Crack-
to-total
area
ratio,

n
(unitless)

Stratum B
soil

air-filled
porosity

o.°
(cm3/cm3)

| 0265

Crack
depth
below
grade,

Zcjad,

(cm)

Stratum C
soil

air-filled
porosity,

o,r

(cm1/cm ')

0321

Enthalpy of
vaporization at

ave groundwater
temperature,

AHvTS>

(cal/mol)

INTERMEDIATE CALCULATIONS SHEET

Stratum A
effective
total fluid

saturation

S,.
(cm3/cm3)

I 0 003

Henry's law
constant at

ave groundwater
temperature,

HTS

(atrn-nWmol)

Stratum A
soil

intrinsic
permeability

k,
(cm2)

9 99E-08

Henry's law
constant al

ave groundwater
temperature,

HV,

(unitless)

Stratum A
soil

relative air
permeability

K,
(cm2)

0998

Vapor
viscosity at

ave soil
temperature,

UTS

(g/cm-s)

Stratum A
soil

effective vapor
permeability,

Kv

(cm2)

9 98E-08

Stratum
A

effective
diffusion

coefficient,

De"A

(cm2/s)

Thickness of
capillary

zone

U,
(cm)

1705

Stratum
B

effective
diffusion

coefficient

Ddl
B

(cm2/s)

Total
porosity in
capillary

zone

•Vi
(cnvVcnr1)

0375

Stratum
C

effective
diffusion

coefficient,

D"V
(cm2/s)

Air-filled
porosity in
capillary

zone

e.,,

(cm '/cm3)

0122

Capillary
zone

effective
diffusion

coefficient

D"VZ

(cnWs)

Water-filled
porosity In
capillary

zone

0«rz

(cm3/cm3)

0253

Total
overall

effective
diffusion

coefficient
D*'r

(cm2/s)

Floor-
wall

seam
perimeter

K,arl,

(cm)

I 3,400

Diffusion
path

length,

Ld

(cm)

| 4 99E+04 |

Convection
path

length,

LP
(cm)

I 15 I

I END ]

7 74E+05

Source
vapor
cone ,

Csoiiee

(ug/mn)

8 33E+01

| 440E-04

Crack
radius,

r«rt
(cm)

\ 0 10

1 15

Average
vapor

flow rate
into bldg ,

Q**
(cm1/s)

| 846E+01

9,763

Crack
effective
diffusion

coefficient,
Dc,ack

(cm2/s)

1 18E-02

I 1 96E-03

Area of
crack

Aaik

(cm')

| 3 40E+02

8 33E-02

Exponent of
equivalent
foundation

Peclet
number.
exp(Pe')

(unitless)

3 74E+91

1 77E-04

Infinite
source
mdoot

attenuation
coefficient.

(X

(umlless)

1 53E-04

1 18E-02

Infinite
source
bldg
cone ,

Cbul kng

(ug/m')

1 27E-02

0 OOE+00

Unit
risk

factor.
URF

(ug/m3) '

NA

0 OOE+00

Reference
cone

RfC

(mg/mj)

6 OE-02

4 75E-04 I 7 41 E-03 j 686 04



Groundwate
R AA R 1 2b

DATA Ef> IEET

CALCULATE RISK BASED GROUNDWATER CONCENTRATION (enter 'X" in "YES" box)

Reset to
Defaults

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES box and initial groundwater cone below)

ENTER

Chemical
CAS No

(numbers only,
no dashes)

YES [_

ENTER
Initial

groundwater
cone,

Cvv

(MS'L)

x I

Chemical

f 74873 | 320E+00 | | Methyl chloride (Chloromethane) |

ENTER

Average
soil/

groundwater
temperature.

T-5

CC)

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

L,

(cm)

ENTER

Depth
below grade

to water table,

Lwl

(cm)

14 15 | 70104

ENTER ENTER ENTER
Totals must add up to value of Uvi (cell G28)

Thickness
of soil

stratum A,

"A
(cm)

Thickness
of soil

stralum B,
(Enter value or 0)

ha

(cm)

Thickness
of soil

stralum C,
(Enter value or 0)

hr

(cm)

70104 I o 0

ENTER

Soil
stralurr

directly ab 3ve
water tab e,

(Enter A, B, or C)

ENTER

SCS
soil type

directly above

water table

A | S

ENTER
Soil

stratum A
SCS

soil type
(used to estimate OR

soil vapor

permeability)

ENTER

User- defined
stralum A
soil vapor

permeability.

K,
(cm?)

1 I
(23ft) (23 «)

ENTER
Stratum A

SCS
soil type

Lookup Soil
PaiaiTOleift

ENTER
Stratum A
soil dry

bulk density,

P*A

(g/cm3)

ENTER
Stratum A
soil total
porosity,

nA

(unitless)

ENTER
Stratum A

soil water fillec
porosity,

n.A

(cm'/cm3)

ENTER
Stratum B

SCS
soil type

l ooktip Soil j
Pa/ainotoiN j

ENTER
Stratum B
soil dry

bulk density,

ae

(g/cm1)

ENTER
Stratum 8
soil tola!
porosity

n"

(unillasj)

ENTER
Slralum 8

soil water filled
porosity,

e.e

(cm'/cm1)

ENTER
Stratum C

SCS
sdl type

t ookiip Soil 1
PararrolofH j

ENTER
Stratum C
soil dry

bulk density,

a1-
(g/cm3)

ENTER
Stratum C
soil total
porosity,

nc

(unitless)

ENTER
Stratum C

soil water filled
porosity,

«,°
(cnvVcm3)

1 66 0375 0054 1 38 0481 0216 1 66 0375 0054

MORE
ENTER

Enclosed
space
floor

thickness,

(em)

ENTER

Soil bldg
pressure

differential,
AP

(g/cm s2)

ENTER
Enclosed

space
lloor

length,

(cm)

ENTER
Enclosed

space
floor

width,

W6

(cm)

ENTER

Enclosed
space
height,

(cm)

ENTER

Floor wall
seam crack

width
w

.. (cm).

850 300

ENTER
Averaging

time for
carcinogens,

AV
(yrs)

ENTER
Averaging
time for

noncarcinogens,

ATHT

(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EC

(days/yr)

ENTER
Target
nsk lor

carcinogens,
TR

(unitless)

ENTER
Target hazard

quotient (or
noncarcmogans

THQ
(unitless)

70 | 30 1 30 1 350 1 OE 06 | 1

Used to calculate nsk based
groundwater concentration

ENTEP

Indoor
air exchar ge

rale,

ER

(fh)

0828

ENTER
Average vapor

flow rate into bldg
OR

Leave blank to calculate

1 0(2



Groundwater location INTERMEDIATE CALCULATIONS SHEET
R-AA-R-1-28

Exposure
duration.

t

(sec)

9 46E+08

Bldg
ventilation

rate,

QhMnc,

(crn'/s)

Source-
building

separation,

LT

(cm)

68604

Area of
enclosed

space
below
grade,

Ae

(cm2)

Stratum A
soil

air-filled
porosity.

R»A

(cm'/cm'1)

0321

Crack-
to-total
area
ratio,

1

(unitless)

Stratum B Stratum C Stratum A Stratum A
soil soil effective soil

air-filled air-filled total fluid intrinsic
porosity, porosity, saturation, permeability,

«»B O.r S,, k,

(cnV/cm1) (cm'Vcm3) (cm'Vcrn3) (cm2)

0265 | 0321 | 0003 | 9 99E-08

Crack Enthalpy of Henry's law Henry's law
depth vaporization at constant at constant at
below ave groundwater ave groundwater ave groundwater
grade, temperature, temperature, temperature,

Zria* AH,,rs HIJ, H'lf,

(cm) (cal/mol) (atm-m3/mol) (unitless)

Stratum A
soil

relative air
permeability

k,,,

(cm2)

0998

Vapor
viscosity at

ave soil
temperature,

Hrs

(g/cm-s)

Stratum A
soil

effective vapor
permeability,

kv

(cm2)

9 98E-08

Stratum
A

effective
diffusion

coefficient.

De'\

(cnf/s)

Thickness of
capillary

zone,

U
(cm)

1705

Stratum
B

effective
diffusion

coefficient,

D*"a

(cm2/s)

Total
porosity in
capillary

zone,

nr!

(cm '/cm1)

0375

Stratum
C

effective
diffusion

coefficient,

o^V
(cms/s)

Air- filled Water- filled
porosity in porosity in
capillary capillary

zone, zone,

o.,, Ow,,

(cm '/cm ') (cm Vcmn)

0 122 I 0 253

Capillary Total
zone overall

effective effective
diffusion diffusion

coefficient, coefficient,

D n D T

(cm2/s) (cm!/s)

Floor
wall

seam
perimeter,

x,,,k
(cm)

3,400

Diffusion
path

length.

Id
(cm)

( 4 99E+04

Convection
path

length,
Lp

(cm)

I K

7 74E+05

Source
vapor
cone ,

CKX.CO

(ug/m3)

] 8 82E+02

4 40E-04

Crack
radius.

'c,«jk

(cm)

010

15 | 4,700 | 649E-03 | 2 76E-01

Exponent of
Average Crack equivalent

vapor effective foundation
flow rate diffusion Area of Peclet
into bldg , coefficient. crack, number

Q»oii D""*"* A0(uk exp(Pe')

(cnrVs) (cm2/s) (cm2) (unitless)

846E+01 | 204E-02 | 3 40E+02 ] 1 13E+53

1 77E-04

Infinite
source
indoor

attenuation
coefficient

a

(unitless)

2 46E-04

2 04E-02

Infinite
source
bldg
cone ,

Ch,*,)̂ ,

Og/mJ)

2 17E-01

0 OOE+00

Unit
risk

factor,

URF

<pg/mV

1 OE-06

0 OOE+00

Reference
cone ,

RfC

(mg/m')

9 OE-02

8 09E-04 | 1 27E-02

I

68604

END



Leachale Ic-
O

DATAE EET

CALCULATE RISK-BASED QROUNDWATER CONCENTRATION (enler "X" in 'YES" box)

YES \ X J

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL QROUNOWATER CONCENTRATION (enter "X' m "YES box and initial groundwater cone belw)

YES

ENTER ENTER
Initial

Chemical groundwater
CAS No cone,

(numbers only, C*
no dashes)

71432 920Et02 Benzene

ENTER

Average
sal/

groundwater
temperature.

T,
(°C)

ENTER
Depth

below grade
to bottom

of endosed
space floor.

U

(cm)

ENTER

Depth
below grade

to water table.
Lw,

(cm)

15 I 442 57

ENTER ENTER ENTER
Totals must add up to value of LWI (cell Q28)

Thickness
of sal

stratum A.
h.

(cm)

Thickness
of sal

stratum B,
(Enter value or 0)

hB

(cm)

Thickness
of sal

stratum C,
(Enter value or 0)

ho

(cm)

6086 I 381 61 | 0

ENTER

Sal
stratum

directly . bove
water leble,

(Enter A, !), or C)

ENTER

SCS
soil type

directly above

water table

B | S

ENTER
Soil

stratum A
SCS

soil type
(used to estimate OR

sod vapor

permeability)^

ENTER

User-defined
stratum A
soil vapor

permeability.

*v

(cm?)

s 1 I
(1452ft) (2H) (125211)

ENTER
MORE Stratum A

* SCS
sdl type

[ p«wv*<«< J

ENTER
Stratum A
soil dry

bulk density.

(g/cm3)

ENTER
Stratum A
soil total
porosity

nA

(unitless)

ENTER
Stratum A

sal water-fillec
porosity.

(cm'/cm3)

ENTER
Stratum B

SCS
sal type

f Lookvp So* ^

ENTER
Stratum B
sal dry

bulk density

P.B

(g/cm3)

ENTtH
Stratum B
sal tclel
porosity,

n"

(unllless)

ENTER ENTER ENTER ENTER ENTER
Stratum 8 Stratum C Stratum C Stratum C Stratum c

sal water-filled SCS sal dry sal total sal water-filled
porosity. sal type bulk density. porosity. porosity.

(cm'/cm3) I PWW"* J (grcrn3) (umlless) (cm'/cm3)

1 S |

ENTER
MORE Endosed

* space
floor

thickness,

U™*

1 66 |

ENTER

Sdl-bldg
pressure

differential,
AP

(g/cm-s?)

0375

ENTER
Enclosed

space
floor

length.

(cm)

| 0064

ENTER
Endosed

space
floor

width,
WB

(cm)

| t 66

ENTER

Endosed
space
height.

Ho

(cm)

ENTER

Floor-wall
seam crack

width,
w

(cm)

0375

ENTtR

Indoor
air exch inge

rate,
ER

| 0 054 | | 1 66 | 0 375 | 0 054 |

ENTER
Average vapor

(low rate Into bldg
OR

Leave blank to calculate

(Urn)

1 10 |

MORE ENTER
4> Averaging

time for
cardnogens.

ATC

40 I

ENTER
Averaging
time for

noncarcinogens,
AV.
(yrs)

850

ENTER

Exposure
duration,

ED
(yrs)

| 850

ENTER

E>posure
frequency,

EF
(aays/yr)

I 70 . _ .]

END J

30 f 30 I 350

.300 |

ENTER
Target
risk for

cardnogens,
TR

(unitless)

01

ENTER
Target hazard

quotient lor
noncarcinogens,

THQ
(unitless)

t OE-06 | 1

Used to calculate risk-based
groundwater concentration

0828 1 [ -J



Leachate location
O

Exposure
duration,

T

(sec)

Source-
building

separation,

L,
(cm)

Stratum A
soil

air-filled
porosity,

e,*
(cm'Vcm3)

Stratum B
soil

air-filled
porosity,

o/
(cnV/cm3)

Stratum C
soil

air-filled
porosity,

e.c

(cmj/cmj)

INTERMEDIATE CALCULATIONS SHEET

Stratum A
effective
total fluid

saturation,

S,.
(cm'Vcm3)

Stratum A
soil

intrinsic
permeability,

ki
(cm2)

Stratum A
soil

relative air
permeability,

".„
(cm2)

Stratum A
soil

effective vapor
permeability,

k.
(cm2)

Thickness of
capillary

zone,

U
(cm)

Total
porosity in
capillary

zone.

rw
(cm3/cmj)

Air-filled
porosity in
capillary

zone,

0*0,

(cnrVcm3)

Water-filled
porosity in
capillary

zone,

«W
(cm Vein3)

Floor-
wall

seam
perimeter.

XtiwV

(cm)

| 9 46E+08

Bldg
ventilation

rate,

Qbukfcu

(cm'/s)

42757

Area of
enclosed

space
below
grade,

AB
(cm2)

I 0321

Crack-
to-total
area
ratio,

n
(unitless)

I 0321

Crack
depth
below
grade,

2cracfc

(cm)

0321 |

Enthalpy ot
vaporization at

ave groundwater
temperature.

AHVTb

(cal/mol)

0003 \

Henry's law
constant at

ave groundwater
temperature,

HTS,
(atn>ma/mol)

9 99E-08

Henry's law
constant at

ave groundwater
temperature,

H',8
(unitless)

0998

Vapor
viscosity at

ave soil
temperature,

Mrs
(g/cm-s)

9 98E-08

Stratum
A

effective
diffusion

coefficient,

D°"A
(cnf/s)

| 1705

Stratum
B

effective
diffusion

coefficient,
n""D a

(cm2/s)

0375

Stratum
C

effective
diffusion

coefficient,

D '̂c
(cnvVs)

0122

Capillary
zone

effective
diffusion

coefficient,
D"'u oz

(cm2/s)

0253

Total
overall

effective
diffusion

coefficient.

D'"T

(cm2/s)

I 3,400

Diffusion
path

length,

Ld

(cm)

| 4 99E+04

Convection
path

length.

LP
(cmj

1 15

[ END

| 774E+05

Source
vapor
cone ,

C»ouce

(jig/m3)

I 1 39E+02

J

\ 440E-04

Crack
radius,

'Clark

(cm)

| 010

I 15

Average
vapor

flow rate
into bldg ,

Q,o,

(crtrVs)

1 846E-I-01

8,081 I

Crack
effective
diffusion

coefficient,
D0"*

(cm2/s)

1 42E-02 |

3 28E-03 [

Area of
crack,

A™«-k

(cms)

3 40E+02 |

1 39E-01

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')

(unitless)

9 20E+75

[ 1 77E-04

Infinite
source
indoor

attenuation
coefficient.

a

(unitless)

[ 2 28E-04

1 42E-02

Infinite
source
bldg
cone ,

Chui >**)
(ug/m3)

3 18E-02

I o OOE+00

Unit
nsk

factor.
URF

(ug/m1)1

I 7 8E-06

0 OOE+00

Reference
cone ,

RfC
(mg/m'')

NA

5 69E-04 7 27E-03 I 427 57



Leachate lo
O

CALCULATE RISK BASED OROUNDWATER CONCENTRATION (enler X in 'YES box)

I *
Reset to I OR
Defaults CALCULATE INCREMENTAL RISKS FROM ACTUAL QROUNOWATCR CONCENTRATION (enter-x m "YES- box and initial groundwater cone below)

ENTER ENTER
Initial

Chemical groundwater
CAS No cone .

(numbers only. Cw
no dashes) QioA.)

108807 1 70E»03 Chlorobenzene

ENTER

Average
soil/

groundwater
temperature.

T,
(°C)

ENTER
Depth

below grade
lo bottom

erf endosed
space floor

Lr

(cm)

ENTER

Deplh
below grade

to water table
Lw,

(cm)

! « 1 15 | 442 57

ENTER ENTER
Totals must add up to value

Thickness
of sal

slratum A
tlA

(cm)

Thickness
of sdl

stratum B,
(Enter value or 0)

he

(cm)

ENTER
of Lm (cell Q28)

Thickness
of sal

slratum C,
(Enter value or 0)

he
(cm)

6096 J 381 61 | 0

ENTI-:R

so
strati'm

directly ibove
watei t vble,

(Enter A, i. or C)

ENTER

SCS
sal type

directly above

water table

B | S

ENTER
Sal

stratum A
SCS

sat type
(used to estimate

sod vapor

permeability)

ENTER

User-defined
stratum A
sal vapor

OH permeability.
k,

(cm2)

s 1 1
(145211) (211) (1252ft)

ENTER
MORE

*

Stratum
SCS

A

sal type

f loota<)S

i s

xt
n

ENTER
MORE Endosed

space
floor

thickness.

MORE

*

1 '0

ENTER
Averaging

time for
cardnogens

(yrs]

END

1 70

ENTER ENTER ENTER ENTER ENTER ENTCR ENTER ENTER ENTER ENTER ENTER
Stratum A Stratum A Stralum A Stratum B Stratum B stratuTiB Slratum B Slratum C Stratum c Stratum C slratum C

sal dry sal total 5al water fillec SCS sal dry sal total sal water tilled SCS sal dry sal total sdl water filled
bulk density. porosity. porosity. sal type bulk density, porosity. porosity, sal type bulk density porosity porosity

Po n 0 * 1 LoolajjSo* 1 Pt ri UH LoolcipSoil pt, n nw

(g/cm3) (unitless) (cm'/cm3) 1 ''""""" j (g/cm3) (unlllc-ss) (cm3/cm3) r»«mi«,s ̂  (g/cm3) (unitless) (cm3/cm3)

| 166 | 0375 | 0054 | 166 | 03',5 | 0 054 | j 1 66 | 0 375 | 0 054 J

ENTER ENTER ENTER ENTER ENTER ENTi-tR ENTER
Endosed Endosed Average vapor

Sal bldg space space Endosed Floor wall Indcor How rate into bldg
pressure floor floor space seam crack air exchange OR

differential. length width. height width. ratt. Leave blank to calculate
AP U W0 He w EF Q,,,

(g/cm-s2) (cm) (cm) (cm) (cm) (1/1) (L/m)

[ 40 | 850 | 850 300 | 01 | 0 8; 8 | | |

ENTER ENTER ENTER ENTER ENTER
Averaging Target Target hazard
time for Exposure Exposure risk for quotient for

noncaranogens duration frequency. cardnogens. noncarcinogens
AT,K ED EF TR THQ
(yrs) (yrs) (days/yr) (unitless) (unitless)

I 30 ] 30 | 350 1 OE 06 | 1

Used to calculate risk-based
groundwater concentration



Leachate location
O

Exposure
duration

t
(sec)

Source-
building

separation,

LT

(cm)

Stratum A
soil

air-filled
porosity,

e.A

(cir^/cm3)

Stratum B
soil

air-filled
porosity,

0."

(cm'Vcm0)

Slratum C
soil

air- filled
porosity,

e.c

(cm'/cm3)

INTERMEDIATE CALCULATIONS SHEET

Stratum A
effective
total fluid

saturation,

S,.
(cmj/cm'1)

Stratum A
soil

intrinsic
permeability

k,
(cm2)

Stratum A
soil

relative air
permeability,

*.„
(cm2)

Stratum A
soil

effective vapor
permeability,

kv
(cm2)

Thickness of
capillary

zone,

U,
(cm)

Total
porosity in
capillary

zone,

"„,
(cm'/cm')

Air-filled
porosity in
capillary
zone,

O.oz

(cm'/cm')

Water-filled
porosity in
capillary
zone,

<W
(cirr/cm1)

Floor-
wall

seam
perimeter

XC..K

(cm)

9 46E+08

Bldg
ventilation

rate,

Qtx*»na
(cnvVs)

42757

Area of
enclosed

space
below
grade,

AB
(cm2)

( 0321

Crack-
to-total
area
ratio,

n
(unitless)

0321

Crack
depth
below
grade,

z««*
(cm)

| 0321

Enthalpy of
vaporization at

ave groundwater
temperature,

AHvTS

(cal/mol)

0003

Henry's law
constant al

ave gtoundwater
temperature,

HIS,
(atm-m'/mol)

3 99E-08

Henry's law
constant at

ave groundwater
temperature,

H',s
(unitless)

0998

Vapor
viscosity at

ave soil
temperature,

UTS
(g/cm-s)

9 98E-08

Stratum
A

effective
diffusion

coefficient,

D*'*
(cm2/s)

I 1705

Stratum
B

effective
diffusion

coefficient,

Dell
B

(cnf/s)

0375

Stratum
C

effective
diffusion

coefficient,

D-c
(cmVs)

0 122

Capillary
zone

effective
diffusion

coefficient,

D*'c,
(cm2/s)

I 0253

Total
overall

effective
diffusion

coefficient,

D '̂r
(cm*/s)

j 3,400 |

Diffusion
path

length,

Ld

(cm)

( 4 99E+04

Convection
path

length.

LP
(cm)

[ 774E+05

Source
vapor
cone ,

Cto,,co

(ug/m3)

| 440E-04

Crack
radius ,

'u«*

(cm)

1 is

I END

| 833E+01

]
T o 10

15

Average
vapor

How rate
into bldg ,

Qs*
(cm'Vs)

8 46E+01

I 9,763

Crack
effective
diffusion

coefficient.
D""*

(cmz/s)

I 1 18E-02

1 96E-03

Area of
crack,

A,,**

(cm2)

3 40E+02

8 33E-02

Exponent of
equivalent
foundation

Peclet
number,
exp(P6')

(unitless)

3 74E+91

1 77E-04

Infinite
source
indoor

attenuation
coefficient,

ot

(unitless)

I 1 94E-04

1 18E-02

Infinite
source
bldg

cone

Chilli* ig

(ng/m1)

1 62E-02

I 0 OOE+00

Unit
risk

factor,

URF
(ug/m1) '

I NA

0 OOE+00

Reference
cone ,

RfC
(mg/m1)

I 6 OE-02

4 75E-04 | 6 05E-03 | 427 57



Leachate lo
O

DATAE IEET

CALCULATE RISK-BASED OHOUNDWATER CONCENTRATION (enter 'X" in "YES1 box)

YfcS

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL QfiOUNDWATER CONCENTRATION (enter "X' In "YES" box and initial groundwatei cone below)

YES I 1

ENTER

Chemical
CAS No

(numbers only,
no dashes)

ENTER
Initial

groundwater
cone.

Cw

108101 210E*02 Melhylisobutytkelone (4-melhyl-2-pentanone) |

ENTER ENTER
Depth

Average below grade
sal/ to bottom

groundwater ol enclosed
temperature, space floor,

Ts U
(°C) (cm^

ENTER

Depth
below grade

to water table,
Lw,
(cm)

| 14 | 15 44257

ENTER ENTER ENTER
Totals must add up to value ot U., (cell a 28)

Thickness Thickness
Thickness of soil of soil

ot soil stratum B. stratum C,
stratum A, (Enter value or 0) (Enter value or 0)

HA hfl hc

(cm) (cm) (cm)

6096 J 381 61 1 0

ENTf R ENTER

So
strati m SCS

directly Nbove soil type
water tt.ble, directly above

(Enler A, 1), 01 C) water table

B ] S

ENTER ENTER
Sal

stratum A User-defined
SCS stratum A

soil type soil vapor
(used to estimate OR permeability,

sal vapor kv

permeability (cm')

S 1 1
(1452ft) (2 It) (1252ft)

ENTER
MORE Stratum A

* SCS
sal type

(_ ™? J

ENTER
Stratum A
soil dry

bulk density.

(g/cm0)

ENTER
Slratum A
sol total
porosity,

n"

{unitless)

ENTER
Stratum A

sal waler-lillec
porosity,

(cm3/cm3)

ENTER
Stralum B

SCS
soil type

Pwaiwleis j

ENTER
Stratum B
soil dry

bulk density.

Pt>"
(g/cm1)

ENTHR
Stratu n B
sal trial
poros ly

n"

(umllfss)

ENTER ENTER ENTER ENTER ENTER
Slratum B Stratum C Stratum c Stratum C Stratum C

sal water-tilled SCS soil dry sal total sdl water-filled
porosity. sal type bulk density. porosity. porosity,

n B f 1 c HQ n c
"w I LoohpSo* 1 Pt, n \JH

(cm'/cm3) I f>»»™"«<» J (g/cm3) (unitless) (cm'/cm0)

1 s

ENTER
MORE Enclosed

4* space
floor

thickness,
U,..-.

1 66 [

ENTER

Socl-bldg
pressure

differential,
AP

(g/cm-s2)

0375

ENTER
Enclosed

space
floor

length,
Le

(cm)

1 0064

ENTER
Enclosed

space
lloor

width.
We
(cm)

1 10

MORE ENTER
& Averaging

time for
carcinogens.

AT0

40 f

ENTER
Averaging
time for

noncafdnogens.

(yrs)

850

ENTER

Exposure
duration,

ED
fr'S)

| 850

ENTER

Exposure
Irequency,

EF
(days/yr)

I 70 30 f 30 | 350

| END |

ENTER

Enclosed
space
height,

HR

(cm)

300

ENTER
Target
nsk for

carcinogens,
TR

(unitless)

1 OE-06

1 66

ENTER

Floor-wall
seam crack

width,
w

(cm)

01

ENTER
Target hazard
quotient for

noncarcinogens,
THQ

(unitless)

1

Used to calculate risk-based
groundwater concentration

0375

ENTIiR

Indoor
air exchange

rate.
EF
(Iff)

1 0 054 | | 1 66 | 0 375 | 0 054

ENTER
Average vapor

flow rate into bldg
OR

Leave blank to calculate

(L/m)

0818 | | |



Leachate location
O

Exposure
duration,

T

(sec)

Source-
building

separation,

Lr

(cm)

Slratum A
soil

air- filled
porosity,

o.A

(crTvVcm3)

Slratum B
soil

air-filled
porosity,

6aB

(cmj/cmj)

Slratum C
soil

air-filled
porosity,

0,c

(cnV/cm1)

INTERMEDIATE CALCULATIONS SHEET

Stratum A
effective
total fluid

saturation.

S,.
(cm'/cm1)

Stratum A
soil

intrinsic
permeability,

k,
(cm2)

[ 9 46E+Q8

Bldg
ventilation

rate,

Qt»*j.(,
(cm3/s)

I 4 99E+04

Convection
path

length,

LP
(cm)

1 15

I END

I 427 57

Area of
enclosed

space
below
grade,

AB
(cm2)

I 774E+OS

Source
vapor
cone ,

C«<xir»

(ug/m3)

I 3 10E+00

J

0321

Ctack-
to-total
area
ratio,

r\

(unitless)

| 440E-04

Crack
radius,

fcrfrk

(cm)

I 010

| 0321

Crack
depth
below
grade,

2a»*

(cm)

I 15

Average
vapor

flow rate
into bldg ,

Q.o,

(cm3/s)

I 846E+01

0321

Enthalpy of
vaporization at

ave groundwater
temperature,

AH,rs

(cal/mol)

9,808

Crack
effective
diffusion

coefficient,

D"**

(cm2/s)

1 21 E-02

0003

Henrys law
constant at

ave groundwater
temperature.

H,s
(atm-m^/mol)

7 30E-05

Area of
crack,

A^.^k

(cm')

3 40E+02

9 99E-08

Henrys law
constant at

ave groundwater
temperature,

H'rs

(unitless)

3 1 0E-03

Exponent of
equivalent
foundation

Peclet
number,

exp(Pe')

(unilless)

1 33E+89

stratum A
soil

relative air
permeability

^(cm2)

0998

Vapor
viscosity at

ave soil
temperature.

U-TS

(g/cm-s)

1 77E-04

Infinite
source
indoor

attenuation
coefficient,

n

(unitless)

2 26E-04

Stratum A
soil

effective vapor
permeability,

kv
(cm2)

Thickness of
capillary

zone.

Lc,

(cm)

Total
porosity in
capillary

zone.

n,/
(cmj/cm')

Air-filled
porosity in
capillary

zone,

fVz

(cm'Vcm3)

Water-filled
porosity in
capillary

zone,

e«fj
(cm1/cm1)

9 98E-08

Stratum
A

effective
diffusion

coefficient,

D«"A

(cmz/s)

1705

Stratum
B

effective
diffusion

coefficient,

Dd'B

(cm2/s)

0375

Stratum
C

effective
diffusion

coefficient,

D"c

(cmz/s)

I 0122

Capillary
zone

effective
diffusion

coefficient,

D*"m

(CITVVS)

0253

Total
overall

effective
diffusion

coefficient,

D""T

(cnvVs)

Floor-
wall

seam
perimeter,

Xc,-*k

(cm)

3,400

Diffusion
path

length,

U
(cm)

1 21 E-02

Infinite
source
bldg
cone ,

CtHjlfcng

(ug/m1)

701E-04

| 0 OOE+00

Unit
risk

factor,

URF
(ug/m1) '

| NA

0 OOE+00

Reference
cone ,

RfC
(mg/m1)

| 8 OE-02

I 6 65E-04

J

I 7 19E-03 42757



Leachate lex
Q

DATA Et 1EET

Reset to
Defaults

CALCULATE RISK BASED GROUNDWATER CONCENTRATION (enter' X In "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (oriler X" in " " box and initial groundwalar cone below)

YES [_

ENTER ENTER
Initial

Chemical groundwater
CAS No cone,

(numbers only, Cw

no dashes) Chemical

107062 215E-.O3 1,2-Dichloroethane

ENTER

Average
soil/

groundwaler
temperature,

Ts

CC)

ENTER
Depth

below grade
to bottom

ot enclosed
space floor.

U

(cm)

ENTER

Depth
below grade

to water table,

Ui
(cm)

'*
15 1 31486

ENTER ENTER
Totals must add up to value of Lw

Thickness
ot soil

stratum A,

hA

(cm)

Thickness
ot soil

stratum B

ENTER
(cell G28)

Thickness
otsoll

stratum C,
(Enter value or 0) (Enter value or 0)

hr,

(cm)

hr

(cm)

31486 I ° I 0

ENTER

Soil
stralurr

directly ab we
water tab e,

(Enter A, B, or C)

ENTER

SCS
soil type

dlrertly above

water table

A | S

ENTER
Soil

stratum A
SCS

soil type
(used to estimate OR

soil vapor

permeability)

ENTER

User defined
stralum A
soil vapor

permeability,

k.
(cm3)

S I I
(1033ft) (1033 It)

ENTER
Stratum A

SCS
soil type

t ookup Swl 1
ParatintetB 1

ENTER
Stratum A
soil dry

bulk density,

ft*
(g/cm3)

ENTER
Stratum A
soil total
porosity,

nA

(unitless)

ENTER
Stratum A

soil water lillec
porosity,

C

(cm'Vcm3)

ENTER
Slratum B

SCS
soil type

Lookup Soil j
raramolftis j

ENTER
Stratum B
soil dry

bulk density,

Pb"
(g/cm1)

ENTEF
Slratum B
soil tolsl
porositi ,

n"

(unities! )

ENTER
Stratum B

soil water filled
porosity,

e*B

(cm'/cm1)

ENTER
Slratum C

SCS
soil type

Lookup Soil
Paiainotors

ENTER
Stratum C

sdl dry
bulk density,

P,C

(g/cm3)

ENTER
Stratum C
soil total
porosity,

nc

(unilless)

ENTER
Stratum C

soil water filled
porosity,

e«°
(cm'Vcm3)

166 0375 0375 0054 1 66 0375 0054

ENTER
Enclosed

space
floor

thickness,

U»k
(cm)

ENTER

Soil bldg
pressure

differential,
AP

(g/cm sj)

ENTER
Enclosed

space
floor

length.

U

(cm)

ENTER
Enclosed

space
tloor

width,

WB

(cm)

ENTER

Enclosed
space
hoight,

Hs

(cm)

ENTER

Floor wall
saam crack

width,
w

(cm)

ENTEf

Indoor
air exchange

rate,

ER

(1/h)

ENTER
Average vapor

flow rate Into bldg
OR

Leave blank to calculate

Q,,,

(L/m)

10 40 850 850 0828

ENTER
Averaging

time tor
carcinogens

ATr

(yrs)

ENTER
Averaging

time for
noncarcinogens

ATw-

(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency

EF
(days/yr)

ENTER
Target
risk lor

carcinogens
TR

(unitless)

ENTER
Target hazard

quotient lor
noncarcinogens

THQ
(unitless)

70 | 30 | 30 | 350 1 OE 06 | 1

Used to calculate risk based
groundwater concentration

1 012



Leachate location
Q

Exposure
duration,

t

(sec)

Source-
building

separation.

L,
(cm)

Stratum A
soil

air-filled
porosity,

ea*
(cm^/crn1)

Stratum B
soil

air-filled
porosity,

fl,"
(cm'/cm3)

Stratum C
soil

air-filled
porosity,

o,c

(cm'Vcm1)

INTERMEDIATE CALCULATIONS SHEET

Stratum A
effective
total fluid

saturation,

s,.
(cm^cm1)

Stratum A
soil

intrinsic
permeability,

K.
(cm2)

Stratum A
soil

relative air
permeability

K..
(cm2)

Stratum A
soil

effective vapor
permeability,

fc,
(cm2)

Thickness of
capillary

zone.

U
(cm)

Total
porosity in
capillary

zone,

«W
(cm'/cm3)

Air-filled
porosity in
capillary

zone,

0,,,
(cm '/cm1)

Water-filled
porosity m
capillary

zone,

<W
(cm3/cmj)

Floor-
wall

seam
perimeter,

Xrra;!,

(cm)

| 9 46E+08

Bldg
ventilation

rate,

Q|x*ding

(cm'/s)

( 4 99E+04

Convection
path

length,

LP
(cm)

1 15

I END

| 299 86

Area of
enclosed

space
below
grade,

Ae

(cm2)

I 774E+05

Source
vapor
cone ,

Csouc«

(ug/m^

I 240E+01

J

T 0321

Crack-
to-total
area
ratio,

1
(unilless)

| 440E-04

Crack
radius,

fcfarV

(cm)

| 0 10

T 0321 I

Crack
depth
below
grade,

Zo,.k

(cm)

I 15 I

Average
vapor

flow rate
into bldg ,

Qsoi

(cm3/s)

| 846E+01

0321 |

Enthalpy of
vaporization at

ave groundwater
temperature,

AHvis
(cat/mol)

I 8,479 ]

Crack
effective
diffusion

coefficient,

D""*
(cm2/s)

| 1 68E-02

0003 |

Henrys law
constant at

ave groundwater
temperature,

Hrs
(alm-m3/mol)

[ 5 64E-04 |

Area of
crack,

A.ia.k

(cm')

| 3 40E+02

9 99E-08

Henrys law
constant at

ave groundwater
temperature.

HVs

(unitless)

[ 2 40E-02

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')

(unitless)

| 1 89E+64

| 0 998 [

Vapor
viscosity at

ave soil
temperature,

Mrs,

(g/cm-s)

I 1 77E-04 i

Infinite
source
indoor

attenuation
coefficient,

ft

(unitless)

| 3 08E-04 |

9 98E-08

Slratum
A

effective
diffusion

coefficient,

D°"A

(cm2/s)

1 68E-02

Infinite
source
bldg
cone ,

CbuWig

(ug/m')

7 37E-03

| 1705

Stratum
B

effective
diffusion

coefficient,

D"'B

(cmVs)

i 0 OOE+00

Unit
risk

factor,

URF
(ug/mV

| 2 6E-OS

| 0 375 ]

Stratum
C

effective
diffusion

coefficient,

D"'c

(cm2/s)

[ 0 OOE+00

Reference
cone ,

RfC
(mg/m3)

I NA

I 0 122 I

Capillary
zone

effective
diffusion

coefficient,
n"'u QI

(cm2/s)

| 6 96E-04 |

1

0253

Total
overall

effective
diffusion

coefficient,

D""T

(cm2/s)

7 26E-03

1 3,400 1

Diffusion
path

length,

U
(cm)

1 299 86 |



Leachate loc
Q

DATA EN :ET

CALCULATE RISK-BASED OROUNDWATER CONCENTRATION (enter 'X" in "YES" box)

Reset to
Defaults

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATFR CONCENTRATION (enter "X" in "YES" box and initial jloundwater cone below)

ENTER

Chemical
CAS No

(numbers only,
no dashes)

ENTER
Initial

groundwaler
cone .

C^
(ng/t) Chemical

67641 1 40E+03 Acetone

ENTER

Average
soil/

groundwater
temperature.

Ts
<°C)

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

U

(cm)

ENTER

Depth
below grade

to water table.
Uvl

(cm)

1 14 I 15 1 314 86

ENTER ENTER
Totals must add up to value ol Lw

Thickness
ot soil

slratum A.

"A
(cm)

Thickness
of soil

stratum B.

ENTER
, (cell 028)
Thickness

of soil
stratum C.

(Enter value or 0) (Enter value or 0)
ho

(cm)

hr.

(cm)

31486 1 0 | 0

ENTER

Soil
stratu n

directly above
water table.

(Enter A, E.orC)

ENTER

SCS
soil type

directly above

water table

A i s

ENTER
Soil

stratum A
SCS

sot) type
(used to estimate Oft

soil vapor

permeability)

ENTER

User-defined
stralum A
soil vapor

permeability.
kv

(cm?)

s 1 I
(103311) (1033ft)

ENTER
MORE Slraium A
* SCS

soil type

[ Lookup Soil ^

Manwi «« J

ENTER
Stratum A
soil dry

bulk density,

(g/cm3)

ENTER
Stratum A
soil total
porosity,

nA

(unitless)

ENTER
Stratum A

soil water-tilled
porosity,

o.A

(cm'/cm^

ENTER
Stratum B

SCS
soil type
Lookup Sori

ENTER
Stratum B
soil dry

bulk density.

(g/cm3)

ENTER
Slratum B
soil to'al
porosi y,

n"

(umtle;,s)

ENTER ENTER ENTER ENTER ENTER
Stralum B Stralum C Stratum C Slratum C Stratum C

soil water-tilled SCS soil dry soil total soil water-filled
porosity, soil type bulk density, porosity, porosity.

flj" f lookup Sol "I Pt,
c jf Oj-

(cnV/cm3) [ P"""™""1' J (g/cm3) (unitless) (cm'/cm1)

1 s

ENTER
MORE Enclosed

4> space
floor

thickness,

(cm)

166 |

ENTER

Soll-bldg
pressure

differential,
AP

(g/cm-s2)

0375

ENTER
Enclosed

space
tloor

length.
LB

(cm)

| 0054

ENTER
Enclosed

space
floor

width,

(cm)

ENTER

Enclosed
space
height.

HB
(cm)

| 166

ENTER

Floor-wall
seam crack

width,
w

(cm)

037)

ENTER

Indocjr
air exchange

rate
ER

(1/h

1 0 054 | | 1 66 | 0 375 | 0 054 |

ENTER
Average vapor

flow rate into bldg
OR

Leave blank to calculate

(L/m)

1 '0

MORE ENTER
4* Averaging

time for
carcinogens,

ATC

(yrs)

I 40. 1

ENTER
Averaging
lime for

noncarcinogens,

(yrs)

850

ENTER

Exposure
duration.

ED
(yrs)

| 850 . |

ENTER

Exposure
frequency.

EF
(daya/yr)

1 70 T 30 T 30 1 350

I END |

300

ENTER
Target
risk for

carcinogens.
TR

(unitless)

I 01

ENTER
Target hazard
quotient for

noncarcinogens,
THQ

(unitless)

t OE-08 T 1 1

Used to calculate risk-based
groundwaler concentration

0 82rt 1 1 1

t of 2



Leachate location
Q

INTERMEDIATE CALCULATIONS SHEET

Exposure
duration,

T

(sec)

Source-
building

separation,

LT

(cm)

Stratum A
soil

air-filled
porosity,

o,A

(cmj/cmj)

9 46E+08

Bldg
ventilation

rate,

QbuWIng

(cm'/s)

29986

Area of
enclosed
space
below
grade,

AB

(cm2)

0321

Crack-
to-total
area
ratio.

1
(unitless)

Stralum B
soil

air- filled
potosity,

e.B

(cm '/cm1)

Stratum C
soil

air-filled
porosity,

o.r

(cm3/cmj)

Stratum A
effective
total fluid

saturation,

S,,
(cm '/cm')

0321

Crack
depth
below
grade.

Zero*

(cm)

0321

Enthalpy of
vaporization at

ave groundwater
temperature,

AHV,S
(cal/mol)

| 0003

Henry's law
constant at

ave groundwater
temperature,

H,s
(atm-mj/mol)

Slratum A
soil

intrinsic
permeability,

k,

(cm2)

Stratum A
soil

relative ait
permeability,

*.«
(cm2)

9 99E-08

Henrys law
constant at

ave groundwater
temperature,

H'TS

(unitless)

| 0998

Vapor
viscosity at

ave soil
temperature,

"IS

(g/cm-s)

Stratum A
soil

effective vapor
permeability.

k.

(cm2)

9 98E-08

Stratum
A

effective
diffusion

coefficient,

D"'A

(cm2/s)

Thickness of
capillary

zone,

U
(cm)

1705

Stratum
B

effective
diffusion

coefficient,

D""B

(cm2/s)

Total
porosity in
capillary

zone,

nc,
(cm Vcm ')

Air-filled
porosity in
capillary

zone,

<\«
(cm3/cmj)

Water-filled
porosity m
capillary

zone,

<U,
(cm3/cm ')

Floor
wall

seam
perimeter,

Xr,«-k

(cm)

0375

Stratum
C

effective
diffusion

coefficient,

D"V
(cnV/s)

0 122

Capillary
zone

effective
diffusion

coefficient,
n""U 01

(cmz/s)

0253

Total
overall

effective
diffusion

coefficient,

D"'T

(cnVVs)

I 3,400

Diffusion
path

length.

Lrf

(cm)

I 4 99E+04

Convection
path

length,

LP
(cm)

| 774E+OS

Source
vapor
cone ,
P̂
•owoe

(ug/m3)

440E-04

Crack
radius,

'cl«*

(cm)

1 15

I END

| 101 E+00

I

\ 0 10

.. 15

Average
vapor

flow rate
into bldg ,

Q.,*
(cm3/s)

7,510

CracK
effective
diffusion

coefficient,

DC"""

(cm2/s)

| 2 38E-05

Area of
crack,

A^rtrk

(cm2)

846E+01 2 01 E-02 I 3 40E+02

1 01 E-03

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')

(unitless)

1 1 77E-04

Infinite
source
indoor

attenuation
coefficient.

CX

(unitless)

7 89E+53 | 4 60E-04

2 01 E-02

Infinite
source
bldg
cone ,

Ch<«<taig

0>9/m')

4 65E-04

0 OOE+00

Unit
risk

factor,

URF

(uq/m3) '

NA

0 OOE+00

Reference
cone ,

RfC

(mg/m')

3 5E-01

1 62E-03

I

1 22E-02 | 299 86

2o"



Leachale loc
Q

Reset to
Defaults

MORE

CALCULATE RISK BASED GROUNDWATER CONCENTRATION (enler X' in "YES box)

YES X \

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCfcNTHATION (entel "X" In "YFS box and initial grounoValer cone below)

YES [_

ENTER ENTER
Initial

Chemical groundwaier
CAS No cone ,

(numbers only, Cw
no dashes)

71432 I 425E+02

Chemical

Benzene

ENTER

Average
soil/

groundwater
temperature,

Ts
(°C)

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

lr
(cm)

ENTER

Depth
below grade

to water table,

LWT
(cm)

14 15 | 31486

ENTER ENTER ENTER
Totals must add up to value of Lwr (cell G28)

Thickness
of soil

stratum A,

hA

(cm)

Thickness
of soil

stralum B,
(Enter value or 0)

he
(cm)

Thickness
of soil

stratum C.
(Enter value or 0)

he

(cm)

31486 I . . . . 0 .. . I 0

ENTER

Soil
stratu-n

directly f bow»
water teble.

(Enter A, (t, or C)

ENTER

SCS
soil type

directly above

water table

A I s

ENTER
Soil

stratum A
SCS

soil type
(used to estimate OR

soil vapor

permeability)

ENTER

User defined
stratum A
soil vapor

permeability.
k.

(cm2)

8 I I
(103311) (1033(1)

ENTER
Stratum A

SCS
soil type

( Lookup SOU )
Paiam«lerK J

ENTER
Slratum A

soil dry
bulk density,

P,A

(g/cm3)

ENTER
Stratum A
soil total
porosity,

nA

(untttess)

ENTER
Stralum A

soil water filled
porosity,

8«*
(cm'Vcm3)

ENTER
Stratum B

SCS
soil type

Lookup Sod
Pafatnotflif)

ENTER
Stratum 6

soil dry
bulk dereity.

pb"
(g/cm3)

ENTER
Stratur T B
soil total
porosily,

ne

(unille is)

ENTER
Stratum B

soil water-lilted
porosity,

0W
B

(cnV/cm1)

ENTER
Stratum C

SCS
soil type

lookup So* |
PwnniatAiR j

ENTER
Stratum C

soil dry
bulk density

^c

(g/cm1)

ENTER
Slratum C
soil total
porosity,

nr

(unitless)

ENTER
Stratum C

soil water-filled
porosity,

o.c

(cm'Vcm3)

0 054 [ 1 66 0375

ENTER
Enclosed

space
floor

thickness,

Lw*rl,

(cm)

ENTER

Soil-bldg
pressure

differential,
AP

(g/cm-s')

ENTER
Enclosed

space
floor

length,

U
(cm)

ENTER
Enclosed

space
floor

width.

w,,
(cm)

ENTER

Enclosed
space
height,

UB

(cm)

ENTER

Floor wall
seam crack

width.
w

(cm)

ENTER

Indoor
air exchmge

rate
ER

(1/hi

ENTER
Average vapor

How rate Into bldg
OR

Leave blank to calculate

P.*
(L/m)

10 ± 40 850 300 0 1 0823

ENTER
Averaging
(Ime for

carcinogens,

fyre)

ENTER
Averaging
time for

noncarcinogens,

ENTER

Exposure
duration,

ED
(yrs)

ENTER

E^osure
frequency,

EF
(days/Vr)

ENTER
Target
risk for

carcinogens,
TR

(unit) ass)

ENTER
Target hazard
quotient tor

noncarcinogens,
THQ

(unitless)

70 1 30 | 30 I 350 1 OE 06 1 1

Used to calculate risk based
groundwater concentration

1 of 2



Leacliate location
Q

INTERMEDIATE CALCULATIONS SHEET

Stralum A
Source- soil

Exposure building air-filled
duration, separation, porosity,

i Lr 0.*

(sec) (cm) (crn3/cm3)

946E+08 | 29986 | 0321

Area of
enclosed Crack-

Bldg space to-total
ventilation below area

rate, grade, ratio,

Qh,*«ro AB Tl

(cntVs) (cm2) (unitless)

Stratum B
soil

air-filled
porosity,

e.°
(cmj/cm ')

0321

Crack
depth
below
grade,

Zcnr*

(cm)

Stratum C
soil

air-filled
porosity,

e.c

(cmj/cm ')

0321

Enthalpy of
vaporization at

ave groundwater
temperature,

AHvTS

(cal/mol)

Stratum A
effective
total fluid

saturation,

s,.
(cm3/cmj)

0003

Henrys law
constant at

ave groundwater
temperature,

H,s
(atm-nV/mol)

Stratum A
soil

intrinsic
permeability.

k,

(cm2)

9 99E-08

Henry's law
constant at

ave groundwater
temperature,

H'rs

(unttless)

Stratum A
soil

relative air
permeability,

k,a
(cm2)

0998

Vapor
viscosity at

ave soil
temperature,

UTS
(g/cm-s)

Stratum A
soil

effective vapor
permeability,

k.
(cm2)

9 98E-08

Stratum
A

effective
diffusion

coefficient,

D<"A

(cm2/s)

Thickness of
capillary

zone,

U
(cm)

1705

Stratum
B

effective
diffusion

coefficient,
rv"
D B

(cm2/s)

Total
porosity in
capillary

zone,

1OT

(cm3/cm3)

0375

Stratum
C

effective
diffusion

coefficient,

D°"c

(cm2/s)

Air-filled
porosity in
capillary

zone,

O...Z
(cm3/cm3)

0 122

Capillary
zone

effective
diffusion

coefficient,

D 07

(cm2/s)

Water-filled
porosity in
capillary

zone,

8»r«

(cm3/cm3)

0253

Total
overall

effective
diffusion

coefficient,

D*'T

(cm2/s)

Floor-
wall

seam
perimeter.

Xc,»k

(cm)

3,400 1

Diffusion
path

length.

Ld

(cm)

499E+04 | 774E+05 | 4 40E-04

Convection Source
path vapor Crack

length, cone , radius,

Lp C.̂ ,, .„«„,

(cm) (pg/m3) (cm)

15 | 1 39E+02 | 010

END I

15

Average
vapor

flow rate
into bldg ,

0,0.

(cm3/s)

8 46E+01

8,081

Crack
effective
diffusion

coefficient,
D0"*

(cm2/s)

1 42E-02

3 28E-03

Area of
crack,

>W«

(cm2)

3 40E+02

1 39E-01

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')

(unitless)

9 20E+75

1 77E-04

Infinite
source
indoor

attenuation
coefficient,

a

(unitless)

2 63E-04

1 42E-02

Infinite
source
bldg
cone ,

CWMH,
(ug/m3)

3 66E-02

0 OOE+00

Unit
risk

factor,
URF

(ug/m3) '

7 8E-06

0 OOE+00

Reference
cone ,

RfC

(mg/m3)

NA

5 69E-04 6 02E-03 29986



Lesehate loc
Q

DATA fcl\ EET

Reset to
Defaults

CALCULATE RISK-BASED QROUNOWATER CONCENTRATION (enter "X" in "YES1 box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" In "YES" box and initial jroundwatel cone below)

YES | |

ENTER ENTER
Initial

Chemical groundwaler
CAS No cone,

(numbers only. Cw
no dashes) (ug/1_) Chemical

108907 1 15E+03 Chlorobenzene

ENTER ENTER ENTER
Depth

Average below grade
soil/ to bottom Depth

groundwater of enclosed below grade
temperature, • space floor, to water table,

TS If LV»T

(°C) (cm) (cm)

14 | 15 | 31466

ENTER ENTER ENTER
Totals must add up lo value of Lwl (cell G28)

Thickness Thickness
Thickness of soil ot soil

of soil stratum 6, stratum C,
stratum A. (Enter value or 0) (Enter value or 0)

hA he he

(cm) (cm) (cm)

31486 I 0 1 0

ENTER ENTER

Soil
stratum SCS

directly above soil type
water taole, directly above

(Enter A, E, or C) water table

A | S

ENTER ENTER
Soil

stratum A User-defined
SCS slratum A

soil type sol) vapor
(used to estimate OR permeability,

soil vapor k.

permeability! (cm?)

S 1 1
(1033ft) (1033ft)

ENTER
MORE Stratum A
* SCS

sol! type

[ Lookup Sot
Parametodt

ENTER
Stratum A

soil dry
bulk density.

I (g/cm3)

ENTER
Stratum A
soil total
porosity,

n*

(unitless)

ENTER
Stratum A

soil water-filled
porosity,

8.*
(cm'/cm3)

ENTER
Slratum B

SCS
soil type

f Lonkup S.J

ENTER
Stralum B

soil dry
bulk density,

1
(g/cm1)

ENTER
Stratum B
soil total
porosry,

n6

(unltle:.s)

ENTER ENTER ENTER ENTER
Stralum B Slratum C Stratum C Stratum C

soil water-filled SCS soil dry soil total
porosity, soil type bulk density, porosity.

Ow
fi f Look^i Soi ^ pb

c rf'

(cm'Vcm1) 1 P— «'«• J ,g/cm^ hmtil™.)

ENTER
Slratum C

soil water-filled
porosity.

n«c

(cm'Vcm3)

1 s

ENTER
MORE Enclosed

* space
floor

thickness,

(cm)

1 10

MORE ENTER
4* Averaging

time for
carcinogens.

ATC

(yrs)

I 166 |

ENTER

Soll-bldg
pressure

differential,
AP

(g/cm-sj)

! 40 |

ENTER
Averaging
time for

noncarcinogens.

(yrs)

0375

ENTER
Enclosed

space
floor

length,

(cm)

850

ENTER

Exposure
duration,

ED
(yrs)

1 0054

ENTER
Enclosed

space
floor

width,

WB

(cm)

I 850

ENTER

frequency,
EF

(days/yr)

I 70

I END I

1 30 1 30 1 350

ENTER

Enclosed
space
height.

HB
(cm)

300

ENTER
Target
risk for

carcinogens,
TR

(unitless)

I 166

ENTER

Floor-wall
seam crack

width,
w

(cm)

| 01

ENTER
Target hazard
quotient loi

noncarcinogens,
THQ

(unitless)

1 OE-06

Used to c
cjroundw*

I . I.

afculate risk-based
iter concentration

037S

ENTER

Indocr
air exchange

rate.
ER

(1/h!

082H

I 0 054 | | 1 66 | 0 375

ENTER
Average vapor

flow rate Into bldg
OR

Leave blank to calculate

Q,,,

(Um)

1 1 1

1 0054

t of Z



Leachate location
Q

Exposure
duration,

T

(sec)

Source-
building

separation,

L,

(cm)

Slratum A
soil

air-filled
porosity,

0,A

(cm3/cm3)

Stratum B
soil

air-filled
porosity,

8B
B

(cm'/cm')

Stratum C
soil

air-filled
porosity,

9.°
(cn /̂cm1)

INTERMEDIATE CALCULATIONS SHEET

Stratum A
effective
total fluid

saturation,

s,.
(cm'/cm1)

Stratum A
soil

intrinsic
permeability

k,
(cm2)

Slratum A
soil

relative air
permeability,

K.9
(cm2)

Stratum A
soil

effective vapor
permeability,

kv
(cm2)

Thickness ot
capillaty

zone,

U;

(cm)

Total
porosity in
capillary

zone,

1cz

(crrV/cm3)

Air-filled
porosity in
capillary

zone,

acr

(cm Vcm1)

Water-filled Floor-
porosity in wall
capillary seam

zone, perimeter,

0*,, Xc,.k
(cm'/cm1) (cm)

| 9 46E+08

Bldg
ventilation

rate,
Qtwk»n9

(cm3/s)

| 299 86

Area of
enclosed

space
below
grade,

AB

(cm8)

I 0 321 ]

Crack-
to-total
area
ratio,

n
(unitless)

| 0321

Crack
depth
below
grade,

Zctaok

(cm)

1 0 321 |

Enthalpy of
vaporization at

ave groundwater
temperature.

AHvTS

(cal/mol)

0 003 |

Henry's law
constant at

ave groundwater
temperature.

HTS,

(atm-m3/mol)

9 99E-08

Henry's law
constant at

ave groundwater
temperature,

H'1S

(unitless)

| 0 998 |

Vapor
viscosity at

ave soil
temperature,

Mrs

(g/cm-s)

! 9 98E-08 |

Stralum
A

effective
diffusion

coefficient,

D-%
(cmj/s)

1705 ]

Stratum
B

effective
diffusion

coefficient,

Dell
H

(cm2/s)

| 0 375 ]

Stratum
C

effective
diffusion

coefficient,

D°"r
(crrfls)

; o 122 |

Capillary
zone

effective
diffusion

coefficient,

D°"cz
(cm2/s)

0253 | 3,400 1

Total
overall

effective Diffusion
diffusion path

coefficient, length,

0"', Ld

(cm2/s) (cm)

I 4 99E+04

Convection
path

length,
Lp

(cm)

1 15

! END

I 774E+05

Source
vapor
cone ,

C.OUO,

(jUg/m3)

) 833E+01

J

T 440E-04

Crack
radius,

W*
(cm)

I 0 10

I 15

Average
vapor

flow rate
into bldg ,

Ooot

(cm3/s)

| 846E+01

I 9,763 ]

Crack
effective
diffusion

coefficient,
Do,«J,

(cm2/s)

| 1 18E-02

| 1 96E-03 |

Area of
crack.

Acr.k

(cm2)

I 3 40E+02

| 8 33E-02

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')

(unitless)

| 3 74E+91

I 1 77E-04

Infinite
source
indoor

attenuation
coefficient,

a.

(unitless)

I 2 25E-04

I 1 18E-02 !

Infinite
source
bldg
cone ,

CM*,,
(ug/m')

| 1 87E-02

[ 0 OOE+00

Unit
risk

factor,

URF
(ug/m3) '

I NA

| 0 OOE+00 ]

Reference
cone ,

RfC
(mg/m3)

| 6 OE-02

| 4 75E-04 ]

I

1 5 01 E-03 | 29986 |



Lpachnte lex
Q

Reset to
Defaults

DATAFr- EET

CALCULATE RISK BASED GROUNDWATER CONCENTRATION (wler -X" in "YCS" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL OROUNDWATER CONCENTRATION (enter "X" in "YES" box and Iralial jioundwaler cone below)

YES I I

ENTER ENTER
Initial

Chemical groundwater
CAS No cone ,

(numbers only. Cw
no dashes)

75092 4 70E»01 Methylene chloride

ENTER

Average
soil/

groundwater
temperature.

Ti
fC)

ENTER
Depth

below grade
to bottom

ol enclosed
space floor.

Lf

(cm)

ENTER

Depth
below grade

to water table.

LWI
(cm)

14 I 15 I 31486

ENTER ENTER
Totals must add up to value ol

Thickness
ot soil

stratum A.
hA

(cm)

Thickness
ol soil

stratum B,
(Enter value or 0)

he
(cm)

ENTER
Lw, (cell O28)

Thickness
of soil

stratum C,
(Entel value or 0)

he
(cm)

31486 1 0 | 0

ENTER

Soil
stratum

directly tbove
water Uble,

(Enter A, (1, or C)

ENTER

SCS
soil type

directly above

water table

A i s

ENTER
Soli

slratum A
SCS

soil type
(used to estimate OR

soil vapor

permeability)

ENTER

User defined
stratum A
soil vapor

permeability.
kv

(cm2)

s 1 l
(1033ft) (103311)

ENTER
Slratum A

SCS
soil type

Lookup Sorf 1
f'arorrtalefa 1

ENTER
Slratum A

soil dry
bulk density,

Pb*
(g/cm°)

ENTER
Stratum A
soil total
porosity.

nA

(unitless)

ENTER
Stratum A

soil water-tlllec
porosity,

fj»A

(cm:Vcm1)

ENTER
Slratum B

SCS
soil type

!
t ookup Sot 1
Pamnietant J

ENTER
Stratum B

soil dry
bulk density.

Pt"
(g/cm3)

ENTER ENTER ENTER
Stratum B Stratum B Stratum C
soil total soil water-filled SCS
poros ty. porosily. soil type

n" ()„" f Lookup Sol

(unltless) (cm'/cm1) I f'"""""'e .

ENTER ENTER ENTER
Stratum C Stratum C Slratum C
soil dry soil total soil water titled

bulk density. porosity. porosity.

f,^ n1- ew
c

(g/cm1) (unitless) (cm'/cm3)

s 1

ENTER
Enclosed

space
floor

thickness.

U,»-i

(cm)

166 |

ENTER

Soil bldg
pressure

differential.
dP

(g/cm-s2)

0375

ENTER
Enclosed

space
floor

length.

U
(cm)

1 0054

ENTER
Enclosed

space
floor

width,
WB

(cm)

- ._ .. ._ 1

ENTER

Enclosed
space
height.

HO
(cm)

t 66

ENTER

Floor-wall
seam crack

width.
w

(cm)

0375 [ 0054 1

ENTr R ENTER
Average vapor

I 1 66 | 0 375 | 0 054

Indo ir flow rate Into bldg
air exchange OR

rate. Leave blank to calculate
ER Q,.,

(1/1i) (L/m)

1 10 ]

ENTER
Averaging
time tor

carcinogens,

ATC
(yrs)

40 |

ENTER
Averaging
time tor

noncarclnogens.
AToc
(yrs)

860

ENTER

Exposure
duration.

ED
(yrs)

T 850

ENTER

Exposure
frequency,

EF
(days/Vr)

70 30 I 30 I 350

300 |

ENTER
Target
risk tor

carcinogens.
TR

(unitless)

0 1

ENTER
Target hazard

quotient for
noncarcinogens.

THQ
{unitless)

1 OE 06 | 1

Used lo calculate risk based
groundwater concentration

0828 1 1 |

1 0(2



Leachate location
Q

Exposure
duration.

T

(sec)

Source-
building

separation,

LT

(cm)

Stratum A
soil

air-filled
porosity,

e.A

(cmj/cm3)

Stralum B
soil

air-filled
porosity,

e.B

(cm3/cm3)

Stratum C
soil

air-filled
porosity,

Oa
c

(cm'/cm1)

INTERMEDIATE CALCULATIONS SHEET

Stralum A
effective
total fluid

saturation,

s,e
(cm3/cmD)

Stratum A
soil

intrinsic
permeability,

k,
(cm2)

Slratum A
soil

relative air
permeability,

k,g
(cm2)

Slratum A
soil

effective vapor
permeability,

Kv

(cm2)

Thickness of
capillary

zone,

Uz
(cm)

Total
porosity in
capillary

zone.

he,
(cm '/cm ')

Air-filled
porosity in
capillary

zone,

<Vz

(cnV1/cmJ)

Water-filled
porosity in
capillary

zone,

<W
(cm^/cm3)

Floor-
wall

seam
perimeter.

Xc,»rt

(cm)

| 9 46E+08

Bldg
ventilation

rate,

CWng

(cm'/s)

[ 299 86

Area of
enclosed

space
below
grade,

AB

(cm4)

| 0 321 ]

Crack-
to-total
area
ratio,

n
(unitless)

I 0321 |

Crack
depth
below
grade,

Zo,«*

(cm)

0321

Enthalpy of
vaporization at

ave groundwater
temperature,

AHvrs

(cal/mol)

1 0 003 |

Henry's law
constant at

ave groundwater
temperature,

Hrs,

(atm-nvVmol)

[ 9 99E-08

Henry's law
constant at

ave groundwater
temperature,

H'rs

(unitless)

| 0 998 |

Vapor
viscosity at

ave soil
temperature.

Hrs
(g/cm-s)

f 9 98E-08

Stratum
A

effective
diffusion

coefficient,

D*"A

(cmz/s)

| 1705

Slratum
B

effective
diffusion

coefficient,
nell
D B

(cm'/s)

I 0 375 H

Stratum
C

effective
diffusion

coefficient,
nefl
D c

(cm"/s)

0 122 |

Capillary
zone

effective
diffusion

coefficient,
nell
U cz

(cm2/s)

0253

Total
overall

effective
diffusion

coefficient,

D"'T

(CITIES)

1 3,400 1

Diffusion
path

length,

L,,
(cm)

| 4 99E+04

Convection
path

length,

Lp

(cm)

1 15

I END

I 774E+OS

Source
vapor
cone ,

C.ixice

(ug/m1)

| 5 90E+01

I

| 440E-04

Crack
radius,

rr,«k

(cm)

| 0 10

f 15 I

Average
vapor

flow rate
into bldg ,

Q,oi

(cm3/s)

| 846E+01 |

6,992

Crack
effective
diffusion

coefficient,
D0""*

(cm"/s)

1 63E-02

] 1 39E-03

Area of
crack,

Ac,»v

(cm2)

| 3 40E+02

I 5 90E-02

Exponent of
equivalent
foundation

Peclet
number,

oxp(Pe')

(unitless)

| 1 54E+66

I 1 77E-04

Infinite
source
indoor

attenuation
coefficient,

a
(unitless)

| 2 97E-04

I 1 63E-02

Infinite
source
bldg
cone ,

CM*.,,

(u-g/m1)

| 1 75E-02

| 0 OOE+00

Unit
risk

factor,

URF
(ug/mj) '

| 4 7E-07

| 0 OOE+00

Reference
cone ,

RfC
(mg/m3)

I 3 OE+00

[ 661E-04 !

1

| 6 96E-03 | 299 86 |



Lpachale loc
Q

DATA EN EET

CALCULATE RISK BASED GROUNDWATER CONCENTRATION (enter "X" in 'VPS" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL OROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwaler cone below)

YES I 1

ENTER

Chemical
CAS No

(numbers only.
no dashes)

ENTER
Initial

groundwater
cone .

Chemical

108101 7 SOE+02 MethylisobutylKetone (4-melhyl-2-pentanone)

ENTER

Average
soil/

groundwater
temperature.

Ts

CC)

ENTER
Depth

below grade
(o bottom

ot enclosed
space floor.

U

(cm)

ENTER

Depth
below grade

to water table,

Uvr

(cm)

14 ] 15 | 31486

ENTER ENTER
Totals must add up to value of L*v

Thickness
of soit

stralum A,

hA
(cm)

Thickness
of soil

stratum B,

ENTER
r (cell Q28)
Thickness

ol soil
stratum C,

(Enter value or 0) (Enler value or 0)

he

(cm)

he

(cm)

31486 1 ° 1 0

ENTER

Soil
stratu TI

directly above
water table.

(Enter A, E , or C)

ENTER

SCS
soil type

directly above

water table

A r s

ENTER
Soil

stratum A
SCS

soil type
(used to estimate OR

soil vapor

permeability^

ENTER

User-defined
stratum A
soil vapor

permeability.
htf

(cm2)

s 1 1
(1033ft) (10 33 ft)

ENTER
Slratum A

SCS
soil type

Lookup Sot }
Parametere j

ENTER
Slratum A

soil dry
bulk density

P»A

(g/cm3)

ENTER
Stratum A
soil total
porosity.

n*

{unitless)

ENTER
Stratum A

soil water-filled
porosity,

8.*

(cm'/cm3)

ENTER
Slratum B

SCS
soil type

lookup So* I
I'oramBlJW* J

ENTER
Stratum B

soil dry
bulk density.

P,,8

(g/cm1)

ENTER
Stralun B
soil to al
porosi'y,

n"

(unltle ,s)

ENTER
Stratum B

soil water-tilled
porosity.

0."

(cm'/cm3)

ENTER
Stratum C

SCS
soil type

Lookup So* j
PararnatMH J

ENTER
Slratum C
soil dry

bulk density,

P/-

(g/cm3)

ENTER
Stralum C
soil total
porosity,

r?

(unitless)

ENTER
Stratum C

soil water-fiiied
poiosity.

e.1-

(cm'Vcm3)

0375 0054 037) | 0 054 |

ENTER
Enclosed

space
tloor

thickness.

Lr,»*

(cm)

ENTER

Soll-bldg
pressure

differential.
AP

(g/cm-s3)

ENTER
Enclosed

space
floor

length.

U

(cm)

ENTER
Enclosed

space
tloor

width,
W0

(cm)

ENTER

Enclosed
space
height.

HB

(cm)

ENTER

Floor-wall
seam crack

width.
w

(cm)

ENTER

Indoor
air exch.mge

rate
ER

(1*

ENTER
Average vapor

flow rate into bldg
OR

Leave blank to calculate
Q^

(Urn)

40

ENTER
Averaging
time tor

carcinogens,

ATC

(yrs)

ENTER
Averaging
time for

noncarcinogens,
ATwc
(yrs)

ENTER

Exposure
duration.

ED
(yrs)

ENTER

Closure
frequency.

EF
(daysfyr)

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER
Target hazard

quotient for
noncarcinogens,

THQ
(unttless)

70 I 30 ] 30 [ 350 1 OE-06 I 1

Used lo calculate risk-based
groundwater concentration

1 0(2



Leachate location
Q

Exposure
duration,

-t

(sec)

Source-
building

separation,

L,

(cm)

Stratum A
soil

air-filled
porosity,

o.A

(cm'Vcm'1)

Stralum B
soil

air-filled
porosity,

Sa"

(cm'Vcm3)

Stratum C
soil

air-filled
porosity,

e.r

(cnf/cm1)

INTERMEDIATE CALCULATIONS SHEET

Stratum A
effective
total fluid

saturation,

S,.
(cmj/cmj)

Stratum A
soil

intrinsic
permeability,

k,
(cm2)

Slratum A
soil

relative air
permeability

*.„
(cm')

Stratum A
soil

effective vapor
permeability,

kv

(cm2)

Thickness of
capillary

zone,

L,,

(cm)

Total
porosity in
capillary

zone,

n,;
(cmj/cm ')

9 46E+08

Bldg
ventilation

rate,

aw**,,

(cnf/s)

| 299 86

Area of
enclosed

space
below
grade,

AB
(cm1)

0321

Crack-
to-total
area
ratio,

1
(unitless)

0321

Crack
depth
below
grade,

Zo,«*

(cm)

0321

Enthalpy of
vaporization at

ave groundwater
temperature.

AHvIS

(cal/mol)

0003

Henry's law
constant at

ave groundwater
temperature,

Hrs
(atm-m3/mol)

9 99E-08

Henrys law
constant at

ave groundwater
temperature,

H'rs

(unitless)

0998

Vapor
viscosity at

ave soil
temperature,

UTS

(g/cm-s)

9 98E-08

Stratum
A

effective
diffusion

coefficient,

D'\

(cm2/s)

1705

Stratum
B

effective
diffusion

coefficient,

D°"B

(cm2/s)

0375

Stratum
C

effective
diffusion

coefficient,

D"'r
(cm2/s)

Air-filled
porosity in
capillary

zone,

<'ar-z

(cm'Vcm3)

0 122 I

Capillary
zone

effective
diffusion

coefficient,

D"V
(cm2/s)

Water-filled floor-
porosity in wall
capillary seam

zone, perimeter,

0»n Xurt

(cm3/cm3) (cm)

0 253 I 3 400

Total
overall

effective Diffusion
diffusion path

coefficient, length,

Dd'T Ld

(cm2/s) (cm)

4 99E+04

Convection
path

length,

LP
(cm)

15

END

[ 7.74E+OS

Source
vapor
cone ,

C80U0.

(ug/m3)

1 3 1 0E+00

3

4 40E-04

Crack
radius,

•art

(cm)

0 10

t 15

Average
vapor

flow rate
into bldg ,

Q.OI

(cm3/s)

( 846E+01

9,808

Crack
effective
diffusion

coefficient,

DM"*

(cm2/s)

1 21 E-02

7 30E-05

Area of
crack,

AO...K

(cm2)

3 40E+02

3 1 0E-03

Exponent of
equivalent
foundation

Peclet
number,

exp(Pe')

(unitless)

1 33E+89

1 77E-04

Infinite
source
indoor

attenuation
coefficient,

u

(unitless)

| 2 67E-04

I 1 21 E-02

Infinite
source
bldg
cone ,

C|K«*n»

(ug/m')

| 6 28E-04

| 0 OOE+00

Unit
risk

factor,

URF

(ug/m1)1

I NA

0 OOE+00

Reference
cone ,

RfC

(mg/mj)

[ 8 OE-02

6 65E-04 [ 6 13E-03 I 29986

2 of •>



Leachale loc
Q

Reset to
Defaults

DATA El EET

CALCULATE RISK BASED OROUNDWATER CONCENTRATION (enler "X" in 'YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCFNTRATION (enler "X" in YFS" box nnd initial jroundwnler cone below)

YES I 1

ENTER

Chemical
CAS No

(numbers only,
no dashes)

ENTER
Initial

groundwaler
cone ,

Chemical

127184 825E+01 Tetrachloroethylene

ENTER

Average
soil/

groundwater
temperature,

TS
CC)

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

W
(cm)

ENTER

Depth
below grade

lo water table.

Ul

(cm)

14 ] 15 | 314 86

ENTER ENTER ENTER
Totals must add up to value of Lw, (cell O28)

Thickness
of soil

stratum A,

hA

(cm)

Thickness
ol soil

slratum B,
(Enter value or 0)

hj,
(cm)

Thickness
of soil

stratum C,
(Enter value or 0)

he
(cm)

31486 i o r 0

ENTER

Soil
slralu-n

directly above
water teble.

(Enter A, [ , or C)

ENTER

SCS
soil type

directly above

water table

A 1 s

ENTER
Soil

stralum A
SCS

soil type
(used to estimate OR

soil vapor

permeability)

ENTER

User delined
slratum A
soil vapor

permeability.
kv

(cm7)

S 1 1
(10 33 ft) (10 33 ft)

ENTER
Slratum A

SCS
soil type

( looVucSoi 1
Pwametfw* J

ENTER
Stratum A

soil dry
bulk density,

P,.*

(g/cm3)

ENTER
Stratum A
soil total
porosity,

nA

(unitless)

ENTER
Slratum A

soil water Illled
porosity,

0W
A

(crr^/cm3)

ENTER
Stralum B

SCS
soil type

Lookup So* )
f-WnmAlflra I
^ **"*'"• J

ENTER
Stratum B

soil dry
bulk density.

P/
(g/cm3)

ENTER
Stralur i B
soil to al
porosity,

n"

(unitle ,s)

ENTER
Stratum B

soil water-tilled
porosity,

o*B

(cm'/cm3)

ENTER
Slratum C

SCS
soil type

Lookup Sol )
Parameter* j

ENTER
Stratum C
soil dry

bulk density,

P.0

(g/cm3)

ENTER
Stralum C
soil total
porosity,

nc

(unltleas)

ENTER
Stratum C

soil water filled
porosity,

8»C

{cm3/cm^

166 0375 0054 1 66 037> 0375 0054

ENTER
Enclosed

space
Moor

thickness,

LrJW,

(cm)

ENTER

Soil bldg
pressure

differential.
AP

(g/cm if)

ENTER
Enclosed

space
tloor

length.

Le
(cm)

ENTER
Enclosed

space
tloor

width.
WB

(cm)

ENTER

Enclosed
space
height,

H,,
(cm)

ENTER

Floor-wall
seam crack

width,
w

(cm)

ENTER

Indoor
air exchange

rate
ER

(1/h

ENTER
Average vapor

flow rate into bldg
OR

Leave blank to calculate

QW
(L/m)

10 40 850 082)

ENTER
Averaging
time tor

carcinogens.

Mr,
(yrs)

ENTER
Averaging
time tor

noncarcinogens.

ATNC
(yrs)

ENTER

Exposure
duration.

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

ENTER
Target
risk for

carcinogens,
TR

(unllless)

ENTER
Target hazard
quotient for

noncarcinogens.
THQ

(unitless)

70 i 30 I 30 I 350 1 OE-06 | 1

Iked to calculate risk based
groundwaler concentration

1 012



Leachate location
Q

Exposure
duration,

t

(sec)

Source-
building

separation,

LT

(cm)

Stratum A
soil

air-filled
porosity,

o.A

(cnf/cm3)

Stratum B
soil

air-filled
porosity,

e.D

(crr^/cm3)

Slratum C
soil

air-filled
porosity,

a/
(cm'/cm3)

INTERMEDIATE CALCULATIONS SHEET

Slratum A
effective
total fluid

saturation,

S,,
(cma/cm3)

Slratum A
soil

intrinsic
permeability,

k,
(cm2)

Stratum A
soil

relative air
permeability,

*..
(cm2)

Stratum A
soil

effective vapor
permeability,

kv
(cm')

Thickness of
capillary

zone,

Ur

(cm)

Total
porosity in
capillary

zone,

nal

(cm'/cm3)

Air-filled
porosity in
capillary

zone,

fla.cz

(cm3/cma)

Water-filled
porosity in
capillary

zone,

QWOZ

(cm'Vcm3)

Floor-
wall

seam
perimeter,

Xc,«.k

(cm)

| 9 46E+08

Bldg
ventilation

rate,

QfcuMng

(cm3/s)

| 299 86

Area of
enclosed

space
below
grade,

AB
(cm2)

I 0321

Crack-
to-total
area
ratio,

n
(unitless)

I 0 321 ]

Crack
depth
below
grade,

Zcta*

(cm)

I 0 321 |

Enthalpy of
vaporization at

ave groundwater
temperature,

AHvIS

(cal/mol)

, 0003

Henry's law
constant at

ave groundwater
temperature,

H,s
(alm-nrVmol)

| 9 99E-08

Henry's law
constant at

ave groundwaler
temperature,

H'rs
(unitless)

| 0998

Vapor
viscosity at

ave soil
temperature,

Hib

(g/cm-s)

I 9 98E-08

Stratum
A

effective
diffusion

coefficient,

D-A

(cm2/s)

| 17 05 ]

Stratum
B

effective
diffusion

coefficient,
rV"D e

(cm2/s)

| 0 375 |

Stratum
C

effective
diffusion

coefficient,

D""c

(cmVs)

0 122 |

Capillary
zone

effective
diffusion

coefficient,
n*"
I-' 01

(cm2/s)

0253

Total
overall

effective
diffusion

coefficient,

D°"T

(cm2/s)

1 3,400 ]

Diffusion
path

length,

i-d
(cm)

| 4 99E+04

Convection
path

length,

LP

(cm)

1 15

I END

] 7 74E+05

Source
vapor
cone ,

^source

(ug/m3)

I 4 21 E+02

J

I 440E-04

CracK
radius,

'dak

(cm)

| 0 10

I 15

Average
vapor

flow rate
into bldg ,

0»<H.

(cm'/s)

] 846E+01

I 9,513

Crack
effective
diffusion

coefficient,
D"-*

(cm2/s)

I 1 16E-02

1 9 92E-03

Area of
crack,

A,, gel,

(cm2)

I 3 40E+02

| 421E-01

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')

(unitless)

I 7 OOE+92

I 1 77E-04

Infinite
source
indoor

attenuation
coefficient,

a

(unitless)

I 221E-04

I 1 16E-02

Infinite
source
bldg
cone ,

Cbuktno

(ng/m3)

I 9 29E-02

I 0 OOE+00

Unit
risk

factor,

URF

(ug/m1) '

| 3 OE-06

1 0 OOE+00 |

Reference
cone

RfC
(mg/m ')

| NA

1 4 63E-04 1

1

4 90E-03 1 299 86 1



Leachale lor
Q

DATA Et <EET

CALCULATE RISK-BASED OROUNDWATtR CONCENTRATION (enter "X" in "YES box)

Reset lo
Defaults

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATFR CONCENTRATION (enter "X' in "YES1 box and initial jroundwater cone below)

YES [_

ENTER ENTER
Initial

Chemical groundwater
CAS No cone .

(numbers only, Cw
no dashes)

79016 2 OOE+01 Tnchloroethylene

ENTER

Average
soil/

groundwater
temperature.

TS

fC)

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

Lf

(cm)

ENTER

Depth
below grade

to water table.

LWI

(cm)

1 14 16 | 31488

ENTER ENTER ENTER
Totals must add up lo value of LWT (cell G28)

Thickness
of soil

stratum A,

hA

(cm)

Thickness
of soil

stratum B.
(Enter value or 0)

hr,

(cm)

Thickness
of soil

stratum C,
(Enter value or 0)

ho

(cm)

31486 I ° I 0

ENTER

Soil
stratum

directly above
water table.

(Enter A, E , or C)

ENTER

SCS
soil type

directly above

water table

A I s

ENTER
Soil

stratum A
SCS

soil type
(used to estimate OR

soil vapor

permeability)

ENTER

User defined
stralum A
soil vapor

permeability.
kv

(cm2)

s I I
(103311) (10 33 ft)

ENTER
Stratum A

SCS
soil lype

Lookup So)
PnfanHitor*

ENTER
Stralum A

soil dry
bulk density,

P»A

(g/cm3)

ENTER
Stratum A
soil total
porosity,

nA

(unitless)

ENTER
Stralum A

soil water filled
porosity,

C
(crn^cm3)

ENTER
Stratum B

SCS
soil type

Lookup So4 1
P»am<*t,ws I

ENTER
Stratum B
soil dry

bulk density,

P*8

(g/cm3)

ENTER
Stratur i B
soil to al
porosi y,

n"

(unitle .s)

ENTER
Stratum B

soil water-tilled
porosity,

8»D

(cm3/cm'!)

ENTER
Stratum C

SCS
soil type

lookup Sod ^
Parameters J

ENTER
Slratum C
soil dry

bulk density.

P»C

(g/cm3)

ENTER
Slratum C
soil total
porosity,

n°

(unitless)

ENTER
Stratum C

soil water-tilled
porosity,

e«c

(cm'Vcm3)

| 0054 [ | 1 66 | 0 375 |"0375 0375 0054

ENTER
Enclosed

space
tloor

thickness,

u,«*
(cm)

ENTER

Soil bldg
pressure

differential.
AP

(g/cm-s2)

ENTER
Enclosed

space
tloor

length.

U

(cm)

ENTER
Enclosed

space
floor

width.
WB

(cm)

ENTER

Enclosed
space
height.

Hn

(cm)

ENTER

Floor wall
seam crack

width,
w

(cm)

ENTER

Indoor
air exchange

rate
ER

(1/h

ENTER
Average vapor

(low rate Into bldg
OR

Leave blank to calculate

Q»>i

(L/m)

850 0821

ENTER
Averaging
time for

carcinogens.

ATC

(yrs)

70

ENTER
Averaging
lime tor

noncarcinogens
AT*;

(yrs)

I 30 I

ENTER

E>posure
duration.

ED

(yrs)

30

ENTER ENTER
Target

Exposure risk for
frequency, carcinogens.

EF TR
(days/yr) (unitless)

I 350 1 oE-oe

ENTER
Target hazard
quotient for

noncarcinogens
THQ

(unltteas)

1

Used to calculate risk-based
groundwat*»r concentration

t of 2



Leachale location
Q

Exposure
duration,

t

(sec)

Source-
building

separation,

L,

(cm)

Stratum A
soil

air-filled
porosity,

e,A

(cm'Vcm3)

Stratum B
soil

air-filled
porosity,

e»B

(cm '/cm3)

Stratum C
soil

air-filled
porosity,

«»c

(cm '/cm')

INTERMEDIATE CALCULATIONS SHEET

Stratum A
effective
total fluid

saturation

s,.
(cm '/cm ')

Stratum A
soil

intrinsic
permeability,

k,
(cm")

Stralum A
soli

relative air
permeability,

".„
(cm2)

Slratum A
soil

effective vapor
permeability,

kv
(cm2)

Thickness of
capillary

zone,

U
(cm)

Total
porosity in
capillary

zone,

n,z
(cm'/cm3)

Air-filled
porosity in
capillary

zone,

9»c^

(cm3/cm3)

Water-filled Floor-
porosity in wall
capillary seam

zone, perimeter.

0WM Xc,ak
(cm'Vcm3) (cm)

| 9 46E+08

Bldg
ventilation

rate,

Qt.*Srs

(cm'/s)

I 299 86 I

Area of
enclosed

space
below
grade,

An

(cm1)

[ 0321

Crack-
to-total
area
ratio,

1

(unitless)

| 0 321 ]

Crack
depth
below
grade,

2<a«*
(cm)

0321

Enthalpy of
vaporization at

ave groundwater
temperature,

AHvTS

(cal/mol)

| 0 003 ]

Henry's law
constant at

ave groundwater
temperature,

Hrs

(atm-m'Vmol)

9 99E-08

Henrys law
constant at

ave groundwaler
temperature,

H'rs

(unittess)

I 0 998 ]

Vapor
viscosity at

ave soil
temperature,

U,b

(g/cm-s)

9 98E-08 ]

Stratum
A

effective
diffusion

coefficient,

D*'A

(cm'/s)

I 1705 |

Stratum
B

effective
diffusion

coefficient,

D B

(cm2/s)

0375 |

Stratum
C

effective
diffusion

coefficient,

0H'c

(cmVs)

I 0 122 I

Capillary
zone

effective
diffusion

coefficient,
n""V c*

(cm2/s)

0253 | 3,400 |

Total
overall

effective Diffusion
diffusion path

coefficient, length,

D*'T La

(cm2/s) (cm)

| 4 99E+04

Convection
path

length.
Lp

(cm)

1 15

I END

| 774E+05

Source
vapor
cone ,

Csollce

(ug/m3)

I 2 52E+02

J

| 440E-04

Crack
radius,

1d«*

(cm)

1 0 10

| 15

Average
vapor

flow rate
into bldg ,

Q,O|

(cm3/s)

| 646E+01

| 8,507

Crack
effective
diffusion

coefficient,
fjo.ack

(cmz/s)

| 1 28E-02

| 5 93E-03

Area of
crack,

Ao,.k
(cm2)

I 3 40E+02

1 2 52E-01

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')

(unitless)

I 415E+84

| 1 77E-Q4

Infinite
source
indoor

attenuation
coefficient,

a

(unitless)

I 2 39E-04

| 1 28E-02

Infinite
source
Wdg

cone ,

Cm**,,

(ug/m1)

I 6 02E-02

I 0 OOE+00 1

Unit
risk

factor,

URF

(ug/m3) '

| 1 1E-04 |

0 OOE+00

Reference
cone ,

RfC

(mg/m3)

4 OE-02

| 5 09E-04 |

I

539E-03 | 29986 |



Leachate loc
R

DATA fcN FFT

Reset to
Defaults

CALCULATE RISK BASED GROUNDWATER CONCENTRATION (enter "X" in "YfS box;

YFS

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwaler cone below)

VES I I

ENTER ENTER
Initial

Chemical groundwater
CAS No cone,

(numbers only, Cw

no dashes) (>i9'L) Chemical

107062 5 OOE+04 1,2-Dichloroethane

ENTER

Average
sdl/

groundwater
temperature,

Ts

(°C)

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

U

(cm)

ENTER

Depth
below grade

to water table.

LWI
(cm)

14 15 | 549 55

ENTER ENTER
Totals must add up to value ol LW

Thickness
otsal

stratum A,

hA

(cm)

Thickness
of soil

stratum B,

ENTER
, (cell G28)

T hickness
of soil

stratum C,
(Enter value or 0) (Enter value or 0)

hi.
(cm)

he

(em)

91 44 | 458 1 1 I 0

ENTER

Soil
straturr

directly ab 3ve
water tab e,

(Enter A, B, or C)

ENTER

SCS
soil type

directly above

water table

B I s

ENTER
Sdl

slratum A
SCS

soil type
(used to estimate OR

sdl vapor

permeability)

ENTER

User defined
slratum A
soil vapor

permeability,

kv
(cm2)

SIC | |
(1803ft) (3ft) (1503(1)

ENTER
MORE Stratum A

* SCS
soil type

f Lookup Soil 1
1 f'ararmtors I

ENTER
Slratum A
soil dry

bulk density.

ENTER
Stratum A
soil total
porosity,

nA

(unitless)

ENTER
Slratum A

soil water-tillec
porosity,

(cm'/cm3)

SIC ]

ENTER
MORE Enclosed

41 space
floor

thickness,

(cm)

10

MORE ENTER
4- Averaging

lime tor
carcinogens,

ATC

138 |

ENTER

Soil bldg
pressure

differential,
AP

(g/cm-s2)

40 |

ENTER
Averaging

time for
noncarcinogens.

(yrs)

0481

ENTER
Enclosed

space
floor

length,

U

(cm)

850

ENTER

Exposure
duration,

ED
(yrs)

1 0216

ENTER
Enclosed

space
tloor

width,

(em)

1 850

ENTER

Fxposure
frequency

EF
(daysyyr)

70 ^ 3 0 T 30 1 350

1 END 1

ENTER
Stratum B

SCS
soil type

1 Lookup Soil 1

ENTER
Slratum B
soil dry

bulk density,

(g/cm3)

ENTEF
Slratum B
soil total
porositv,

n"

(unities;)

ENTER ENTER ENTER ENTER ENTER
Stratum B Stralum C Slratum C Stratum C Stralum C

soil water filled SCS soil dry soil total soil water-filled
porosity, soil type bulk density, porosity, porosity,

a f T T C r
Ow j 1 ookiip Soil 1 pb n Brt

(cm'Vcm'') L P""*'"10"1 _J (g/cm3) (unitless) (cm'/cm')

S

ENTER

Enclosed
space
height,

HB
(cm)

300

ENTER
Target
risk lor

carcinogens,
TR

(unitless)

] 166

ENTER

Floor wall
seam crack

width,
w

(cm)

I ot

ENTER
Target hazard

quotient for
noncarcinogens,

THQ
(unitless)

1 OF.-06 | 1

Used to calculate risk based
groundwater concentration

0375

ENTEF

Indoor
air exchange

rate,

ER

(1/ti)

0828

| 0 0 5 4 | | 1 5 | 0 4 3 | 0 3

ENTER
Average vapor

flow rale into bldg
OR

Leave blank to calculate

(Urn)

1 1 1

1 0(2



Leachate location
R

Exposure
duration,

t

(sec)

Source-
building

separation.

LT

(cm)

Stratum A
soil

air-filled
porosity.

e.A

(crn'/cm3)

Stratum B
soil

air-filled
porosity.

0,"
(cm3/cm3)

Slratum C
soil

air-filled
porosity,

0.'
(cm'Vcm3)

INTERMEDIATE CALCULATIONS SHEET

Stratum A
effective
total fluid

saturation,

s,.
(cm3/cm3)

Stratum A
soil

intrinsic
permeability,

K,
(cm2)

Stratum A
soil

relative an
permeability.

k,a
(cm2)

Stralum A
soil

effective vapor
permeability,

k.
(cm2)

Thickness of
capillary

zone,

U,
(cm)

Total
porosity in
capillary

zone,

<U
(cm '/cm1)

Air-filled
porosity in
capillary

zone,

<VOT

(cm3/cm3)

Water-filled
porosity in
capillary

zone,

IW
(cm'/cm3)

Floor-
wall

seam
perimeter,

Xc,w.k

(cm)

9 46E+08

Bldg
ventilation

rate,

Qr***.̂

(cmVs)

53455

Area of
enclosed

space
below
grade,

AB
(cm2)

0265

Crack-
to-total
area
ratio,

n
(unttless)

0321

Crack
depth
below
grade,

Zc,«j,

(cm)

0 130

Enthalpy of
vaporization at

ave groundwater
temperature,

AHvrs

(cal/mol)

0284

Henry's law
constant at

ave groundwater
temperature,

Hrs
(alm-riV/mol)

1 49E-09

Henry's law
constant at

ave groundwater
temperature,

H'TS

(unitless)

0844

Vapor
viscosity at

ave soil
temperature,

UTS
(g/cm-s)

1 26E-09

Stratum
A

effective
diffusion

coefficient,

D°"A

(cmz/s)

1705

Stratum
B

effective
diffusion

coefficient,
nal
D o

(cma/s)

0375 T

Stratum
C

effective
diffusion

coefficient,

D-V

(cm2/s)

0 122

Capillary
zone

effective
diffusion

coefficient,

D°"o,
(cm'/s)

0253

Total
overall

effective
diffusion

coefficient,

D-r
(cm2/s)

3.400 1

Diffusion
path

length,

Ld

(cm)

| 4 99E+04

Convection
path

length.

LP
(cm)

1 15

I END

| 774E+05

Source
vapor
cone ,
r.
^amtoo

(ug/m3)

I 2 40E+01

J

| 440E-04

Crack
radius,

re,**

(cm)

I 010

15

Average
vapor

flow rale
into bldg ,

Q»«.

(cm3/s)

[ 1 07E+00

8,479

Crack
effective
diffusion

coefficient,

D""*

(cm2/s)

5 41 E-03

5 64E-04

Area of
crack,

A^k
(cm2)

3 40E+02

2 40E-02

Exponent of
equivalent
foundation

Peclet
number.

exp(Pe')

(unitless)

3 34E+02

1 77E-04

Infinite
source
indoor

attenuation
coefficient,

a

(unitless)

| 1 97E-05

i 541E-03

Infinite
source
bldg

cone ,

CbuliUng

(ug/m1)

I 4 72E-04

[ 1 68E-02

Unit
risk

factor,

URF

(ug/m1)'

I 2 6E-OS

0 OOE+00 |

Reference
cone ,

RfC

(mg/mj)

1 NA |

6 96E-04 8 24E-03 534 55



Leachate lot
R

DATA EN IEET

MORE

*

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "X" in •YES" box)

YFS

OR
CALCULATE INCFIEMENTAL RISKS FROM ACTUAL GFIOUNDWATER CONCENTRATION (enter "X- in -YES" box and nitial groundwater cone below)

ENTER

Chemical
CAS No

(numbers only.
no dashes)

YES | |

ENTER
Initial

groundwater
cone.

Cw

(jigA.) Chemical

[ 156592 | 130E+04 ] | cis-1, 2-Dichloroethylene ]

ENTER

Average
soil/

groundwater
temperature,

Ts
<°C)

ENTER
Depth

below grade
to bottom

of enclosed
space floor.

U

(cm)

ENTER

Depth
below grade

to water table,

LWI

(cm)

14 | 15 \ 54955

ENTER ENTER ENTER
Totals must add up to value of Lwi (cell G28)

Thickness
of soil

stratum A,

hA

(cm)

Thickness
of soil

stralum B,
(Enter value or 0)

ho

(cm)

Thickness
of soil

stratum C,
(Enter value or 0)

he

(cm)

9144 I 45811 0

ENTER

Soil
stratum

directly above
water table,

(Enter A, B, or C)

ENTER

SCS
soil type

directly above

water table

B | S

ENTER
Soil

slratum A
SCS

soil type
(used to estimate OR

soil vapor

permeability)

ENTER

User- defined
stratum A
soil vapor

permeability,
k.

(cm2)

sic l l
(1803(1) (3(1) (1503ft)

ENTER
Stratum A

SCS
soil type

Lookup S«i 1
Parameters

ENTER
Stratum A
soil dry

bulk density,

(g/cm3)

ENTER
Stralum A
soil total
porosity,

nA

(unitless)

ENTER
Stratum A

soil water-fillec
porosity,

8.*

(cmVcm3)

ENTER
Stratum B

SCS
soil type

Lookup Soil I
PararmtoiB 1

ENTER
Slratum B
soil dry

bulk density,

ft8

ENTER
Stratum 3
soil lota
porosity

n8

(unitless 1

ENTER
Stratum B

soil water-tilled
porosity,

»„"

(cnrvVcm*)

ENTER
Slratum C

SCS
soil type

G[ ookup Sod
ParairwteiH

ENTER
Slratum C
soil dry

bulk density,

Pt
C

(gfcm1)

ENTER
Stratum C
soil total
porosity,

nc

(unitless)

ENTER
Slratum C

soil water tided
porosity,

e*c

(cm3/cnV)

SIC 138 0481 0216 1 66 0375 0054 15 043 03

ENTER
Enclosed

space
floor

thickness,

urt
(cm)

ENTER

Soil-bldg
pressure

differential,
AP

(g/cm-s')

ENTER
Enclosed

space
floor

length,

U

(cm)

ENTER
Enclosed

space
floor

width.

WB

(cm)

ENTER

Enclosed
space
height,

H,,

(cm)

ENTER

Floor wall
seam crack

width,
w

(cm)

ENTER

Indoor
air excharge

rate,
ER

(1/1i)

ENTER
Average vapor

flow rate Into bldg
OR

Leave blank to calculate

Ov.1

(L/m)

10 40 850 850 300 01 0828

ENTER
Averaging

time for
carcinogens,

ATC

(yrs)

ENTER
Averaging

time for
noncarcinogens,

AT,K

(yrs)

ENTER

Exposure
duration.

ED

(yrs)

ENTER

Exposure
frequency,

EF

(days/yr)

ENTER
Target
risk for

carcinogens,
TR

(unitless)

ENTER
Target hazard
quotient for

noncarcinogens,
THQ

(unllless)

70 | 30 | 30 ( 350 1 OE 06 | 1

Used to calculate risk-based
groundwater concentration

1o f2



Leachate location
R

Exposure
duration,

T

(sec)

Source-
building

separation,

LT

(cm)

Stratum A
soil

air-filled
porosity,

e.A

(crr^/cm3)

Stratum B
soil

air-filled
porosity,

«."
(cm3/cm3)

Stratum C
soil

air-filled
porosity,

o.r

(cm3/cm3)

INTERMEDIATE CALCULATIONS SHEET

Stratum A
effective
total fluid

saturation

Sle

<cm3/cm')

Stratum A
soil

intrinsic
permeability

k,
(cm2)

Stratum A
soil

relative air
peimeability

K,
(cm2)

Stratum A
soil

effective vapor
permeability,

k.
(cm2)

Thickness of
capillary

zone

U
(cm)

Total
porosity in
capillary

zone

no;

(cm'/cm1)

Air-filled
porosity in
capillary

zone

<V0,
(cm3/cm ')

Water-filled
porosity in
capillary

zone,

Owe,

(cm Vcm ')

Floor-
wall

seam
perimeter

Xr,a*

(cm)

9 46E+08

Bldg
ventilation

rate,

Qtxjfctng

(cm3/s)

53455

Area of
enclosed

space
below
grade,

AB

(cm2)

| 0265

Crack-
to-lotal
area
ratio,

n
(unitless)

0321 i

Crack
depth
below
grade.

ZdiBk

(cm)

0130

Enthalpy of
vaporization at

ave groundwater
temperature,

AH, ts
(cal/mol)

I 0264

Henrys law
constant at

ave groundwater
temperature,

H,s
(atm-m3/mol)

I 1 49E-09

Henry's law
constant at

ave groundwater
temperature,

H'rs
(unitless)

0844

Vapor
viscosity at

ave soil
temperature,

r»TS

(g/cm-s)

1 26b-09

Slratum
A

effective
diffusion

coefficient,
O""*

(cm2/s)

1705 I

Stralum
B

effective
diffusion

coefficient,

D*B

(cm2/s)

0375

Stratum
C

effective
diffusion

coefficient,
D-'c

(cm2/s)

0122 I

Capillary
zone

effective
diffusion

coefficient,
r>°"U 0?

(cm2/s)

0253

Total
overall

effective
diffusion

coefficient,
D""T

(cm2/s)

3,400

Diffusion
path

length,

Ld
(cm)

1 4 99E+04

Convection
path

length,

LP
(cm)

1 15

( END

| 774E+05

Source
vapor
cone ,

CW.
(ug/mj)

| 1 05E+02

I

I 440E-04

Crack
radius,

'cm*

(cm)

I 010

15

Average
vapor

flow rate
into bldg

Q«*
(crn'/s)

| 1 07E+00

7,694

Crack
effective
diffusion

coefficient,
D™*

(cm2/s)

3 82E-03

| 2 47E-03

Area of
crack
A^k

(cm')

| 3 40E+02

I 1 05E 01

Exponent of
equivalent
foundation

Peclet
number
exp(Pe')

(unities^)

I 3 72E+03

| 1 77E-04

Infinite
source
indoor

attenuation
coefficient

«

(unitless)

| 1 90E-05

\ 382E-03

Infinite
source
bldg

cone

CbuHn,

(ug/m')

| 2 OOE-03

1 19E-02 |

Unit
risk

factor
URF

(ug/m1)'

1 NA |

0 OOE+00

Reference
cone ,

RfC
(mg/m ')

3 5E-02

4 79E-04 5 77E-03 53455



Leachale lo<

R
DATA Fl 1EET

Reset to
Defaults

CALCULATE RISK BASED GROUNDWATER CONCENTRATION (enter 'X" in "YFS" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enler' X" in "YES" box and initial groundwater cone below)

YES I I

ENTER ENTER
Initial

Chemical groundwater

CAS No cone,

(numbers only, Cw

no dashes) Chemical

67641 I 320E+04 Acetone

ENTER

Average
soil/

groundwater
temperature,

TS

(°C)

ENTER

Depth

below grade
to bottom

ot enclosed
space floor.

If

(cm)

ENTER

Depth
below grade

to water table,

Uvr

(cm)

| 14 15 | 54955

ENTER ENTER

Totals must add up lo value of LW

Thickness
otsoll

stralum A,

ry

(cm)

Thickness
olsoil

stralum B,

ENTER

, (call G28)

Thickness

of soil
stratum C,

(Enler value or 0) (Enter value or 0)

tie

(cm)

he

(cm)

91 44 | 45811 | 0

ENTER

Soil
stratum

directly ab )ve

water tab e,

(Enter A, B, or C)

ENTER

SCS
soil type

directly above

water table

B | S

ENTER

Soil

stratum A
SCS

soil type
(used to estimate OR

soil vapor

permeability)

ENTER

User- defined
stratum A
soil vapor

permeability,

k^

(cm2)

sic | |
(1803ft) (3(1) (1503ft)

ENTER
MORE Stratum A

* SCS
soil type

Lookup Soil
ParainateiB

| SIC

ENTER
MORE Enclosed

*> space

floor
thickness,

Urt

(cm)

I 10

MORE ENTER
4" Averaging

time tor
carcinogens,

ATC

(yrs)

ENTER
Slratum A
soil dry

bulk density,

P»A

(g/cm3)

138

ENTER

Soil bldg

pressure

differential,

AP

(g/cm s2)

40

ENTER
Averaging

time lor
noncarcinogens,

AV,
(yrs)

ENTER ENTER
Stratum A Slratum A

soil total soil water-tillec
porosity, porosity,

n.'

(unitless) (cm'/cm3)

0481 I 0216 |

ENTER ENTER
Endosed Enclosed

space space

floor floor

length, width,

L,, WB

(cm) (cm)

850 | 850

ENTER ENTER

Exposure Exposure

duration, frequency,

ED EF
(yrs) (days/yr)

I 70

I END |

30 30 | 350

ENTER ENTER
Slratum B Stratum B

SCS soil diy
soil type bulk density.

^ Bl.ookn> boil j [>[,
f««™.«. J (Qfcm^

S . | 166

ENTER ENTER

Enclosed Floor-wall
space seam crack

height, width,

H6 w

(cm) (cm)

300 | 01

ENTER ENTER
Target Target hazard
risk for quotient for

carcinogens, noncarcinogens,

TR THO

(unitless) (unitless)

1 OE-06 | 1

Used to calculate risk-based

groundwater concentration

ENTER ENTER ENTER ENTER ENTER ENTER
Stratum B Stratum B Slratum C Slratum C Slratum C Stratum C
soil total soil water-filled SCS soil dry soil total soil water-lilled
porosity, porosity, soil type bulk density, porosity, porosity.

n6 0W
R Lookup Soil j

. 3 , 3 , l-'arametMrs 1
(unities^) (cm Venn >

0375 | 0054 |

ENTEP ENTER

Average vapor

Indoor flow rate into bldg
air exchar ge OR

rate, Leave blank to calculate

ER Q,,,

(1/h) £L/m}

0 828 ] [

ft,C nc ej'

(gfan3) (unilless) (cm'/cm3)

1 5 043 03

1 c42



Leachate location
R

Exposure
duration,

T

(sec)

Source-
building

separation,

LT

(cm)

Stratum A
soil

air-filled
porosity,

o,A

(cm3/cm3)

Stratum B
soil

air-filled
porosity,

e."
(cmj/cm3)

Slratum C
soil

air-filled
porosity,

e.r

(crn^/cm ')

INTERMEDIATE CALCULATIONS SHEET

Stratum A
effective
total fluid

saturation,

S,,
(crtvVcm3)

Stratum A
soil

intrinsic
permeability,

K
(cm2)

Stratum A
soil

relative air
permeability,

*,„
(cm')

Stratum A
soil

effective vapor
permeability,

kv
(cm2)

Thickness of
capillary

zone,

U,
(cm)

Total
porosity m
capillary

zone,

n,.,

(cm3/cm3)

Air-filled
porosity m
capillary

zone.

0W

(cm'Vcm1)

Water-filled
porosity in
capillary

zone,

0«M

(cm3/cm ')

floor-
wall

seam
perimeter

Xr«*

(cm)

| 9 46E+08

Bldg
ventilation

rate,

QI-**,,
(cnrVs)

| 534 55

Area of
enclosed

space
below
grade,

AB
(cm2)

| 0265

Crack-
to-total
area
ratio,

n
(unitless)

| 0 321 ]

Crack
depth
below
grade,

Zo«*

<cm)

0130 I

Enthalpy of
vaporization at

ave groundwater
temperature,

AHyTS

(cal/mol)

0 284 |

Henrys law
constant at

ave groundwater
temperature,

UK,
(atm-m3/mol)

1 49E-09

Henrys law
constant at

ave groundwater
temperature,

H'TS

(unitless)

| 0 844 |

Vapor
viscosity at

ave soil
temperature,

Mrs,

(g/cm-s)

1 26E-09

Stralum
A

effective
diffusion

coefficient,

D°"A

(cm2/s)

| 1705

Stratum
B

effective
diffusion

coefficient,

D ull
e

(cm2/s)

[ 0 375 |

Stratum
C

effective
diffusion

coefficient,

D"V
(cm2/s)

| 0 122 |

Capillary
zone

effective
diffusion

coefficient,
n*"u ez

(cm2/s)

0253

Total
overall

effective
diffusion

coefficient,

D""T

(crrr*/s)

I 3,400 |

Diffusion
path

length,
La

(cm)

| 4 99E+04

Convection
path

length,
Lp

(cm)

1 15

I END

I 7 74E+05

Source
vapor
cone ,

CvHtre

(ug/mj)

| 1 01 E+00

j

1 440E-04

Crack
radius,

Icrtr-k

(cm)

| 0 10

I 15 I

Average
vapor

flow rate
into bldg ,

Q,o«

(cm3/s)

I 1 07E+00

: 7,510 |

Crack
effective
diffusion

coefficient,
D««*

(cm2/s)

I 6 73E-03

| 2 38E-05

Area of
crack,

Ac,»v

(cm2)

| 3 40E+02

[ 101 E-03

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')

(unitless)

! 1 07E+02

| 1 77E-04 j

Infinite
source
indoor

attenuation
coefficient,

a

(umlless)

I 2 04E-05

| 6 73E-03

Infinite
source
bldg
cone ,

Cbuktng

(ug/m1)

I 2 06E-05

I 2 01 E-02

Unit
risk

factor,

URF

(ug/m3) '

| NA

1 0 OOE+00 i

Reference
cone ,

RfC
(mg/m3)

| 3 5E-01

I 1 62E-03 |

I

1 22E-02 | 534 55 |



Leachale loc
R

DATA Ef\ IEET

CALCULATE RISK BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES |

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNOWATER CONCENTRATION (enter "X" in "YES" box and nilial groundwater cone below)

YES | |

ENTER ENTER
Initial

Chemical groundwater
CAS No cone,

(numbers only, Cw

no dashes) (ng<l) Chemical

71432 680E+O3 Benzene

ENTER

Average
sdl/

groundwater

temperature,

T,

(°C)

ENTER
Depth

below grade
to bottom

ol enclosed
space floor,

U

(cm)

ENTER

Depth
below grade

lo water table,

LWI

(cm)

14 ts | 54955

ENTER ENTER ENTER
Totals must add up to value of LWI (cell G28)

Thickness
of sal

stratum A,

h*

(cm)

Thickness
of soil

stratum B,
(Enter value or 0)

he

(cm)

Thickness
of soil

stratum C,
(Enter value or 0)

hr

(cm)

91 44 | 458 11 0

ENTER

Soil
stratum

directly above

water table,

(Enter A, B, )r C)

ENTER

SCS
soil type

directly above

water table

B 1 s

ENTER

Soil

stratum A
SCS

soil type
(used to estimate OR

soil vapor

permeability)

ENTER

User-deHned
stratum A
sen) vapor

permeability.

K,

(cm2)

SIC | |
(1803ft) (311) (150311)

ENTER
Stratum A

SCS
soil type

Lookifi SMI 1
Parameters j

ENTER
Slratum A
soil dry

bulk density,

r*A

(g/cm3)

ENTER

Stratum A
soil total
porosity,

n*

(unitless)

ENTER
Stratum A

soil water lillec

porosity,

e.A

(cm'Vcm3)

ENTER
Slratum B

SCS
soil type

( oofcup Sotl I
Pafaimters I

ENTER
Slratum B

soil dry

bulk density,

^{g/cm3)

ENTER
Stratum 3
sol) tota
porosity

nR

(unit less)

ENTER
Slratum B

soil water filled
porosity,

e.6

(crtvVcm3)

ENTER
Stratum C

SCS
soil type

Lookup Soil |
Paiamelem 1

ENTER
Stratum C
soil dry

bulk density,

P,c

ENTER
Stralum C
soil total
porosity,

nc

(unitless)

ENTER

Slratum C
soil water-filled

porosity,

(cnV/cm3)

SIC 0216 166 0375 0054 T 15 043 03

ENTER
Enclosed

space
floor

thickness,

Lcrrt

(cm)

ENTER

Soil bldg
pressure

differential,

AP

(g/cm sj)

ENTER
Enclosed

space

floor

length,

U

(cm)

ENTER
Enclosed

space

lloor
width.

WB

(cm)

ENTER

Enclosed

space
height,

HI,

(cm)

ENTER

Floor wall

seam crack
width,

w

(cm)

ENTER

Indoor

air excharge
rate,

ER

(1/ti)

ENTER
Average vapor

flow rate Into bldg

OR
Leave blank to calculate

Cv,,

(Urn)

10 40 850 850 300 0 1 0 828

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard

lime (or time tor Exposure Exposure risk lor quotient tor
carcinogens, noncarcinogens, duration frequency carcinogens noncarcinogens,

ATr ATf* ED EF TR THQ

(yrs) (yrs) (yrs) (days/yr) (unittess) (unWess)

70 l 30 | 30 ] 350 1 OE 06 | 1

Used to calculate risk based

groundwater concentration

t 0(2



Leachate location
R

Exposure
duration

•t

(sec)

Source-
building

separation,

L,

(cm)

Slratum A
soil

air- rilled
porosity

ea*
(cm'Vcm ')

Slratum B
soil

air-filled
porosity

e.B

(cm /̂cm1)

Slratum C
soil

air-filled
porosity

O.r

(cm'Vcm'5)

INTERMEDIATE CALCULATIONS SHEET

Stratum A
effective
total fluid

saturation

S,,
(cm'Vcm'')

Slratum A
soil

intrinsic
permeability

K,
(cm2)

Slratum A
soil

relative air
permeability

Kro

(cm2)

Stratum A
soil

effective vapor
permeability

kv

(cm2)

Thickness of
capillary

zone

U
(cm)

Total
porosity in
capillary

zone,

noj

(cm'Vcm ')

Air filled
porosity in
capillary

zone

0V7

(cm'Vcm ')

Water filled
porosity in
capillary

zone

Ow,7

(cm'Vcm1)

Floor
wall

seam
perimeter

>C,ak

(cm)

9 46E+08

Bldg
ventilation

rate,

Qbi**>g

(crrrVs)

53455

Area of
enclosed

space
below
grade,

AB
(cm8)

0265

Crack-
to-total
area
ratio,

n
(unitless)

0321

Crack
depth
below
grade,

2c,«*

(cm)

0 130

Enthalpy of
vaporization at

ave groundwater
temperature,

AHvTS

(cal/mol)

0284

Henry's law
constant at

ave groundwater
temperature,

Hrs

(atm-nvVmol)

1 49E 09

Henrys law
constant at

ave groundwater
temperature.

H'TS

(unitless)

0 844 ]

Vapor
viscosity at

ave soil
temperature,

UTS
(g/cm-s)

1 26E-09

Stratum
A

effective
diffusion

coefficient,

D^'A

(cm2/s)

1705

Stratum
B

effective
diffusion

coefficient,
iv"O B

(cm!/s)

I 0375

Stratum
C

effective
diffusion

coefficient,

D r̂

(cm2/s)

0 122

Capillary
zone

effective
diffusion

coefficient,

D°"rl

(cm!/s)

0253

Total
overall

effective
diffusion

coefficient,

D"'T

(cm2/s)

I 3,400

Diffusion
path

length

La
(cm)

! 4 99E+04

Convection
path

length,

Lp

(cm)

1 15

I END

7 74E+05

Source
vapor
cone

CS<KJO,

(ug/m3)

1 39E+02

4 40E-04

Crack
radius

fclak

(cm)

0 10

15

Average
vapor

flow rate
into bldg ,

a.*
(cm3/s)

8,081

Crack
effective
diffusion

coefficient

D°™*

(cnVVs)

1 07E+00 4 57E 03

3 28E-03

Area of
crack

A,,**

(cm2)

3 40E+02

1 39E-01

Exponent of
equivalent
foundation

Peclet
number

exp(Pe')

(unitless)

[ 1 77E-04 |

Infinite
source
indoor

attenuation
coefficient

a

(unitless)

4 57E-03

Infinite
source
bldg
cone

Cb,i| Itog

(ug/m1)

9 72E+02 1 1 94E 05 T 2 70E-03

1 42E-02

Unit
risk

factor.

URf

(ug/mj) '

7 8E-06

| 0 OOE+00

Reference
cone ,

RfC

(mq/mj)

I NA

5 69E 04

I

6 88E-03 | 534 55



Leachale lo,
R

DATA EC ifcET

Reset to
Defaults

MORE

*

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter 'X" In "YES" box)

YES | X I

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter X ' in •> ES" box and initial qroundwalei cone below)

YES [_

ENTER ENTER
Initial

Chemical groundwater
CAS No cone ,

(numbers only, Cw

no dashes)

108907 I 1 30E+O3

Chemical

Chlorobenzene

ENTER

Average
soil/

groundwater
temperature,

TS

CC)

1 14 I

ENTER
Depth

below grade
to bottom

ot enclosed
space floor,

Lf

(cm)

15

ENTER

Depth
below grade

to water table,

LWI

(cm)

| 54955

ENTER ENTER ENTER
Totals must add up to value of LWI (cell G28)

Thickness
of soil

stratum A,

HA

(cm)

Thickness
of soil

stratum B.
(Enler value or 0)

ho

(cm)

Thickness
ot soil

stratum C,
(Enter value or 0)

he

(cm)

9144 [ 45811 0

ENTER

Soil
stratum

directly ab we
water tab &,

(Enter A, B, or C)

ENTER

SCS
soil type

directly above

water table

B 1 s

ENTER
Soil

stratum A
SCS

soil type
(used to estimate OR

soil vapor

permeability)

ENTER

User-defined
stratum A
soil vapor

permeability,

k.
(cm')

SIC | |
(18 03 It) (3(1) (1503ft)

ENTER
Stratum A

SCS
soil type

Lookup 8ml
Pariumlora

ENTER
Stratum A
soil dry

bulk density,

aA

(g/cm3)

ENTER
Stratum A
soil total
porosity,

nA

(unitless)

ENTER
Stratum A

soil water flllec
porosity,

(cmVcm3)

ENTER
Stratum B

SCS
soil type

l ookup Soil j
PfllaimtorK j

ENTER
Slratum B

soil dry
bulk density,

P."
(g/cm3)

ENTEF
Stratum B
soil total
porosit>,

r?

(unities;)

ENTER
Stralum B

soil water tilled
porosity,

0."
(cm'Vcm'1)

ENTER
Stratum C

SCS
sod typa

Lookup Soil j
Parairolftfs 1

ENTER
Stratum C
soil dry

bulk density,

P»C

(g/cm3)

ENTER
Stratum C
soil total
porosity,

nc

(unitless)

ENTER
Stratum C

soil water fitted
porosity,

ew
c

(cm'Vcm3)

sic 138 0481 0216 1 66 0 375 0 054 15 0 43 03

ENTER
Enclosed

space
floor

thickness,

W»«,
(cm)

ENTER

Sal-bldg
pressure

differential,
AP

(g/cm s2)

ENTER
Enclosed

space
tloor

length,

U

(cm)

ENTER
Enclosed

space
floor

width,

wfl

(cm)

ENTER

Enclosed
space
height.

Ha

(cm)

ENTER

Floor wall
seam crack

width,
w

(cm)

ENTEF

Indoor
air exchange

rale,
ER

(1*)

ENTER
Average vapor

flow rate into bldg
OR

Leave blank to calculate

Q,,,

(L/m)

10 40 850 850 300 01 0828

ENTER ENTER ENTER ENTER ENTER ENTER

Averaging Averaging Target Target hazard
time for time tor Exposure Exposure risk for quotient tor

cardnogens, noncarcinogens, duration, fiequency, carcinogerei, noncarcinogens,
ATC ATfir ED EF TR THQ
(yrs) (yrs) (yrs) (days/yr) (umliess) (unllless)

70 | 30 i 30 | 350 i OE-06 | 1

Used to calculate risk-based
groundwater concentration

1 012



Leachate location
R

Exposure
duration.

-r

(sec)

9 46E+08

Bldg
ventilation

rate,

QbtHowig

(cm'Vs)

Source-
building

separation,

L,

(cm)

1 534 55

Area of
enclosed

space
below
grade,

AB

(cm8)

Stratum A
soil

air-filled
porosity.

o.A

(cm'/cm3)

| 0265

Crack-
to-total
area
ratio,

T)

(unitless)

Stratum B
soil

air-filled
porosity,

6aB

(cm'Vcm')

| 0321

Crack
depth
below
grade,

Zonrk

(cm)

Stratum C
soil

air-filled
porosity.

o,°
(cm'/cm")

1 0 130

Enthalpy of
vaporization at

ave groundwaler
temperature.

AH, is
(cal/mol)

INTERMEDIATE CALCULATIONS SHEET

Stralum A
effective
total fluid

saturation.

S,e
(cm'Vcm3)

0284

Henry's law
constant at

ave groundwater
temperature,

Hrs

(atm-mq/mol)

Stratum A
soil

intrinsic
permeability,

k,
(err?)

1 49E-09

Henrys law
constant at

ave groundwater
temperature,

H'TS

(unitless)

Slratum A
soil

relative air
permeability.

*,„
(cm2)

0844

Vapor
viscosity at

ave soil
temperature,

Mrs
(g/cm-s)

Stratum A
soil

effective vapor
permeability,

kv
(cm2)

1 26E-09

Stratum
A

effective
diffusion

coefficient.

D*'A

(crrvVs)

Thickness of
capillary

zone,

U,
(cm)

I 1705

Stratum
B

effective
diffusion

coefficient,

D B

(cm8/s)

Total
porosity in
capillary

zone,
nc?

(cm'Vcm ')

0375

Stratum
C

effective
diffusion

coefficient,

D'V
(cmz/s)

Air-filled
porosity in
capillary

zone.

Ow

(cm^cm1)

| 0122

Capillary
zone

effective
diffusion

coefficient,

D'"r,

(cm2/s)

Water-filled Floor-
porosity in wall
capillary seam

zone, perimeter,

0W07 X ,̂̂

(cm"/cm ') (cm)

0253 | 3,400 ]

Total
overall

effective Diffusion
diffusion path

coefficient, length,
n'" iL> T Ld

(cm2/s) (cm)

I 4 99E+04

Convection
path

length.

Lp

(cm)

1 15

1 END

| 774E+05

Source
vapor
cone ,

L'swjca

(ug/m3)

f 833E+01

n

| 4 40E-04

Crack
radius,

'cr«k

(cm)

| 0 10

[ 15

Average
vapor

flow rate
into bldg ,

Q»o<
(cm3/s)

I 1 07E+00

I 9,763

Crack
effective
diffusion

coefficient,
D«rt

(cm'/s)

I 3 79E-03

1 96E-03

Area of
crack,

A,™*

(cm2)

3 40E+02

8 33E-02

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')

(umtless)

3 98E+03

1 77E-04

Infinite
source
indoor

attenuation
coefficient,

a
(unitless)

| 1 90E-05

3 79E-03

Infinite
source
bldg
cone ,

CM*,

(ug/m')
_,

\ ''" 1 58E-03

I 1 18E-02

Unit
risk

factor,
URF

(ug/m") '

I NA

0 OOE+00

Reference
cone ,

RfC
(mg/m")

[ 6 OE-02

I 4 75E-04

J

572E-03 1 53455



Leachate lot
R

DATA Ft- lEfT

CALCULATE RISK BASED GROUNDWATER CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and nitial groundwater cone below)

YES | |

ENTER ENTER
Initial

Chemical groundwater
CAS No cone .

(numbers only, Cw

no dashes) (ng/L) Chemical

67663 200E+O3 Chloroform

ENTER ENTER ENTER
Depth

Average below grade
soil/ to bottom Depth

groundwater of enclosed below grade
temperature, space lloor, to water table,

TS Lf LWT

CC) (cm) (cm)

14 | 15 | 54955

ENTER ENTER ENTER
Totals must add up to value of L«, (call G28)

Thickness Thickness
Thickness of soil of soil

of soil stratum B, slratum C,
stratum A, (Enter value or 0) (Enter value or 0)

HA he hr

(cm) (cm) (cm)

91 44 | 458 11 | 0

ENTER ENTER

Sal
stratum SCS

directly above soil type
water tab e, directly above

(Enter A, 6, yr C) water table

B | S

ENTER
Soil

stratum A
SCS

soil type
(used to estimate

soil vapor

permeability)

ENTER

User-detlned
stratum A
soil vapor

OR permeability,
iv

(cm2)

SIC I
(1803tt) (3ft) (1503ft)

ENTER
Stratum A

SCS
soil type

Lookup Soil
Pararmtere

ENTER
Slratum A
soil dry

bulk density,

P»A

(g/cm1)

ENTER
Slratum A
soil total
porosity,

n*

(unitless)

ENTER
Stralum A

3dl water fillec
porosity,

C
(cm'Vcm'1)

ENTER
Slratum B

SCS
soil type

Lookup S™l
PaiairotorH

ENTER
Slratum B
soil dry

bulk density,

P*B

(g/cm3)

ENTER
Stratum =!
soil Iota
porosity

h"

(unllless)

ENTER
Slratum B

soil water-filled
porosity,

0,"
(cm'Vcm3)

ENTER
Slratum C

SCS
soil type

Lookup Soil
Pflrarmlors

ENTER
Slratum C
soil dry

bulk density,

Pr0

(g/cm1)

ENTER
Stratum C
soil total
porosity,

nc

(unitless)

ENTER
Stratum C

soil water filled
porosity,

e.c

(crr /̂cm1)

SIC 1 38 0481 0216 0375 0054 T 1 5 043 03

ENTER
Enclosed

space
floor

thickness,

Urt
(cm)

ENTER

Soil bldg
pressure

differential,
AP

(g/cm-s2)

ENTER
Enclosed

space
tloor

length,

Le

(cm)

ENTER
Enclosed

space
lloor

width,
W6

(cm)

ENTER

Enclosed
space
height,

H,,

(cm)

ENTER

Floor-wall
seam crack

width,
w

(cm)

ENTER

Indoor
air excharge

rate,
ER

(1/h)

ENTER
Average vapor

flow rate into bldg
OR

Leave blank to calculate

Q,,,

(Urn)

10 X 40 850 850 300 01 0828

ENTER ENTER ENTER ENTER ENTER ENTER
Averaging Averaging Target Target hazard

time for time tor Exposure Exposure risk for quotient for
carcinogens, noncarcinogens, duration, frequency, carclnogsns, noncarcinogens,

ATC AT,*; ED EF TR THQ
(yrsj (yrs) (yrs) (days/^rj (unrtlass) (unJllessJ

70 I 30 I 30 I 350 1 OE-06 | 1

Used to calculate risk based
grourxiwater concentration

1 0(2



Leachate location
R

Exposure
duration,

T

(sec)

Source-
building

separation,

L,
(cm)

Slratum A
soil

air-filled
porosity,

o,A

(cnV/cm")

Stratum B
soil

air-filled
porosity,

0.°
(cm3/cm'!)

Stratum C
soil

air-filled
porosity,

o.c

(cm'Vcm1)

INTERMEDIATE CALCULATIONS SHEET

Stratum A
effective
total fluid

saturation

S,.
(cm'/cnr1)

Stratum A
soil

intrinsic
permeability,

k,
(cm2)

Slratum A
soil

relative air
permeability

*.,
(cm2)

Stratum A
soil

effective vapor
permeability,

kv

(cm')

Thickness of
capillary

zone,

U,
(cm)

Total
porosity m
capillary

zone,

n«
(cm^cm3)

Air-filled
porosity in
capillary

zone,

<W;
(cm'/cm3)

Water- filled
porosity in
capillary

zone,

<W
(cm?/cm3)

Floor
wall

seam
perimeter

K-tack

(cm)

9 46E+08

Bldg
ventilation

rate,

Qbi*tng

(cm"/s)

| 4 99E+04

Convection
path

length,
Lp

(cm)

1 15

I END

53455

Area of
enclosed

space
below
grade,

Afl

(cm2)

I 774E+OS

Source
vapor
cone ,

CS(XJca

(ug/m3)

I 956E+01

I

| 0265

Crack-
to-total
area
ratio,

n
(umtless)

| 440E-04

Crack
radius,

re,**
(cm)

I 010

| 0 321 ]

Crack
depth
below
grade,

Zc,«*

(cm)

I 15

Average
vapor

flow rate
into bldg ,

Osorf

(cm Vs)

| 1 07E+00

0 130

Enthalpy of
vaporization at

ave groundwater
temperature,

AHvTS

(cal/mol)

7,513

Crack
effective
diffusion

coefficient,
DC"rt

(cm2/s)

5 40E-03

0284

Henry's law
constant al

ave groundwater
temperature,

H,b
(atm-m3/mol)

2 25E-03

Area of
crack,

Acrak

(cm2)

[ 3 40E+02

1 49F 09

Henry's law
constant at

ave groundwater
temperature,

H'TS
(unitless)

9 56E-02

Exponent of
equivalent
foundation

Peclet
number
exp(Pe')

(unitless)

3 37E+02

| 0844

Vapor
viscosity at

ave soil
temperature,

urs
(g/cm-s)

| 1 77E-04

Infinite
source
indoor

attenuation
coefficient,

a

(unitless)

| 1 97E-05

1 26E-09

Stratum
A

effective
diffusion

coefficient,

DM'A
(cmz/s)

5 40E-03

Infinite
source
bldg
cone ,

CM,*,,

(ug/m1)

| 1 88E-03

1705

Stralum
B

effective
diffusion

coefficient,

D '̂o
(cmz/s)

[ 1 68E-02

Unit
risk

factor.

URF

(ng/m") '

| 2 3E-05

0375

Stratum
C

effective
diffusion

coefficient,

D*'c
(cmz/s)

0 OOE+00

Reference
cone ,

RfC
(mg/m1)

| NA

0122 |

Capillary
zone

effective
diffusion

coefficient,

D*"M

(cm2/s)

6 74E-04

0253

Total
overall

effective
diffusion

coefficient

D*',
(cm2/s)

8 14E-03

I 3,400 ]

Diffusion
path

length,
Ld

(cm)

| 534 55



Leachale loc
R

DATA Ef- .EET

Reset to
Defaults

CALCULATE RISK BASED GROUNDWATER CONCENTRATION (entor "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL OROUNOWATER CONCENTRATION (enter 'X" In "YES" box and mlial groundwater cone bolow)

ENTER

Chemical
CAS No

(numbers only,
no dashes)

YES |

ENTER
Initial

groundwater
cone ,

Cw
(ng/U

J

Chemical

j 75092 | 1 90E+03 | | Methylene chloride |

ENTER

Average
soil/

groundwater
temperature,

TS

(°C)

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

LF

(cm)

ENTER

Depth
below grade

to water table,

LWI

(cm)

14 15 | 54955

ENTER ENTER
Totals must add up to value ot Lw

Thickness
olsral

stratum A,

HA

(cm)

Thickness
otsoll

stratum B,

ENTER
, (cell G28)

Thickness
of soil

stratum C ,
(Enter value or 0) (Enter value or 0)

he

(cm)

ho

(cm)

91 44 1 458 11 I 0

ENTER

Soil
stratum

directly ab<7ve
water tab a.

(Enter A, B, y C)

ENTER

SCS
sdl type

directly above

water table

B I s

ENTER
Soil

stratum A
SCS

soil type
(used to estimate OR

soil vapor

permeability)

ENTER

User-detlned
stratum A
sdl vapor

permeability,

kv

(cm2)

SIC | |
(1803ft) (3 fl) (1503)1)

ENTER
Stratum A

SCS
sdl type

I ookup Sral ]
Pafarnotefa

ENTER
Stratum A
soil dry

bulk density,

ft,A

(g/cm3)

ENTER
Slratum A
sdl total
porosity,

nA

(unitlass)

ENTER
Stratum A

501) waler-tiliec
porosity,

<c
(cnV/cm3)

ENTER
Stratum B

SCS
soil type

Lookup Soil
Far,VTOI«/»

ENTER
Stratum B
soil dry

bulk density,

Ob"
(g/cm3)

ENTER
Stralum 3
soil tola'
porosity,

n"

(unitlesi)

ENTER
Stratum B

soil water-tilled
porosity,

o»B

{cm3/cm^

ENTER
Stratum C

SCS
soil type

Lookup Soil J
r'areirotfua f

ENTER
Stratum C
soil dry

bulk density,

ac

(g/cm1)

ENTER
Slratum C
soil total
porosity,

rf

(unilless)

ENTER
Stratum C

soil water-tilled
porosity,

<vT-
(cm'Vcm3)

SIC 1 38 | 0481 I 0216 1 66 0375 0054 1 5 043 03

ENTER
Enclosed

space
tloor

thickness,

U,«,

(cm)

ENTER

Sdl-bldg
pressure

differential.
AP

(g/cm s2)

ENTER
Enclosed

space
lloor

length,

U

(cm)

ENTER
Enclosed

space
floor

width,

w,,
(cm)

ENTER

Enclosed
space
height,

HB

(cm)

ENTER

Floor wall
seam crack

width.
w

(cm)

ENTEF

Indoor
air exchar g»

rate.
ER

(1>hf

ENTER
Average vapor

flow rate Into bldg
OR

Leave blank to calculate

CU

.. . . (Um)

40 850 850 300 01 0828

ENTER
Averaging

time for
carcinogens.

ATC

(yrs)

ENTER
Averaging

time tor
noncarcinogens,

AT,*
(yrs)

ENTER

Exposure
duration.

ED

(yrs)

ENTER

Exposure
frequency,

EF

(days/Vr)

ENTER
Target
risk tor

carcinogens,
TR

(unllless)

ENTER
Target hazard

quotient lor
noncarcinogans.

THQ
(unllless)

70 | 30 | 30 | 360 1 OE-06 | 1

Used to calculate risk-based
groundwater concentration

1 o!2



Leachate location
R

Exposure
duration,

t

(sec)

Source-
building

separation,

LT

(cm)

Slratum A
soil

air-filled
porosity,

e.A

(cm'/cm")

Stratum B
soil

air-filled
porosity,

0 B
"s

(cm^/cm")

Stratum C
soil

air-filled
porosity.

o,r

(cm'/cm1)

INTERMEDIATE CALCULATIONS SHEET

Slratum A
effective
total fluid

saturation,

SM
(cm'Vcm ')

Stralum A
soil

intrinsic
permeability

k,
(cm2)

Stralum A
soil

relative air
permeability,

Kg
(cm')

Stratum A
soil

effective vapor
permeability,

kv
(cm2)

Thickness of
capillary

zone,

U
(cm)

Total
porosity in
capillary

zone,

HO;

(cm'/cm3)

Air- filled
porosity in
capillary

zone,

e.r,
(cm'Vcm'1)

Water-filled
porosity in
capillary

zone,

0»«
(cm Vcm9)

Floor-
wall

seam
perimeter,

Xor.k

(cm)

| 9 46E+08

Bldg
ventilation

rate,

Q|H**n9

(cm3/s)

f 534 55 ]

Area of
enclosed

space
below
grade,

AB

(cm2)

[ 0265

Crack-
to-total
area
ratio,

n
(unitless)

I 0321 1

Crack
depth
below
grade,

Zora-k

(cm)

0130 |

Enthalpy of
vaporization at

ave groundwaler
temperature,

AHvTb

(cal/mol)

0284 ]

Henry's law
constant at

ave groundwater
temperature,

HTb

(atm-m3/mol)

| 1 49E-09

Henry's law
constant at

ave groundwater
temperature,

H'TS

(unllless)

1 0844

Vapor
viscosity at

ave soil
temperature,

Mrs
(g/cm-s)

| 1 26E-09

Stratum
A

effective
diffusion

coefficient,

D*A

(cm2/s)

I 1705 I

Stratum
B

effective
diffusion

coefficient.
Drtl

B

(cmj/s)

[ 0 375 ]

Stratum
C

effective
diffusion

coefficient.

D-'c
(cnf/s)

0 122 |

Capillary
zone

effective
diffusion

coefficient,

D'"0,
(crnVs)

0253

Total
overall

effective
diffusion

coefficient,

D-T

(cmz/s)

I 3,400 |

Diffusion
path

length,

Ld
(cm)

I 4 99E+04

Convection
path

length,

LP
(cm)

1 15

I END

I 774E+05

Source
vapor
cone ,

^8O«0»

(ug/nv>)

| 5 90E+01

I

I 440E-04

Crack
radius,

rciak

(cm)

I 010

I 15 ]

Average
vapor

flow rate
Into bldg ,

Q5oi
(cmj/s)

| 1 07E+00

I 6,992

Crack
effective
diffusion

coefficient,
0°""*

(cm-Vs)

I 5 25E-03

[ 1 39E-03

Area of
crack,

A™,*
(cm2)

| 3 40E+02

1 5 90E-02

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')

(unitless)

| 3 99E+02

| 1 77E-04

Infinite
source
indoor

attenuation
coefficient,

«

(unitless)

| 1 97E-05

I 5 25E-03

Infinite
source
bldg
cone ,

Cr>ui<*"g
(ug/mj)

I 1 16E-03

I 1 63E-02

Unit
risk

factor,

URF
(ug/mj) '

I 4 7E-07

| 0 OOE+00

Reference
cone ,

RfC
(mg/m")

| 3 OE+00

I 661E-04 ]

I

7 94E-03 | 534 55 ]



Leachate \oc
R

DATA EN EET

CALCULATE RISK BASED GROUNDWATFR CONCENTRATION (enter "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter 'X" in "YES" box and mlial groundwater cone below)

ENTER

Chemical
CAS No

(numbers only,
no dashes)

YES (

ENTER
Initial

groundwater
cone ,

Cw
(WU

_J

Chemical

| 78933 | 790E4O3 | | Methylethylketone (2-butanone) |

ENTER

Average
soil/

groundwater
temperature.

Ts

fC)

ENTER
Depth

below grade
to bottom

ot enclosed
space tloor.

Lf

(cm)

ENTER

Depth
below grade

to water table,

LWI
(cm)

14 15 | 54955

ENTER ENTER ENTER
Totals must add up to value ol U,, (cell G28)

Thickness
of soil

stratum A,

r>A
(cm)

Thickness
olsoll

slratum B,
(Enter value or 0)

he

(cm)

Thickness
olsotl

stratum C,
(Enler value or 0)

he.
(cm)

91 44 | 458 11 0

ENTER

Soil
stratum

directly above
water table,

(Enter A, B, orCJ

ENTER

SCS
soil type

directly above

water table

B 1 s

ENTER
Sdl

stratum A
SCS

sdl type
(used to estimate OR

soil vapor

permeability)

ENTER

User defined
stratum A
sdl vapor

permeability,

l<v
(cm1)

sic 1 |
(1803ft) (311) (1503(t)

ENTER
MORE Slratum A

+ SCS
soil type

Lookup Soil
Parameters

ENTER
Stratum A
sdl dry

bulk density,

) *»
J (g/cm3)

ENTER
Stratum A
soil total
porosity,

nA

(unitless)

ENTER
Stratum A

soil water tlllec
porosity,

BU*
(crn'/cm3)

ENTER
Stratum B

SCS
soil type

Loolcup Soil
Parameters

ENTER
Slratum B
soil dry

bulk density,

)
i (g/cm3)

ENTER
Stratum 3
soil lota
porosity

n"

(unitlsss)

ENTER ENTER ENTER ENTER
Stratum B Stratum C Stratum C Stratum C

soil water filled SCS soil dry soli total
porosity. soil type bulk density, porosily.

Ow
6 f lookup Soil 1 pb

r n°

(cm'Vcm3) 1 f>«"™lol» J (g/cms> (unniassi

ENTER
Stratum C

soil water tilled
porosity,

o«c

(cnV/cm3)

| SIC

ENTER
MORE Enclosed

* space
tloor

thickness,

LC,» (̂

(cm;

10

MORE ENTER
* Averaging

time lor
carcinogens,

ATC

(yrs)

I 70

I 138 I

ENTER

Soil bldg
pressure

differential,
AP

(g/cm s2)

I 40 |

ENTER
Averaging
time lor

noncarcinogens,
ATwr
(yrs)

I 30 I

0481

ENTER
Enclosed

space
floor

length,

U

(cm)

850

ENTER

Exposure
duration

ED
(yrs)

30

I 0216 |

ENTER
Enclosed

space
lloor

width,

WB

(cm)

] 850 ]

ENTER

Exposure
frequency

EF
(days/yr)

| 3SO

I END |

S

ENTER

Enclosed
space
height

H8

(cm)

300

ENTER
Target
risk tor

carcinogens,

TR
(unilless)

| 1 66

ENTER

Floor wall
seam crack

width,
w

(cm)

I 01

ENTER
Target hazard

quotient tor
noncarcinogens,

THQ
(unllless)

10E06 I 1

Used to calculate risk based
groundwaler concentration

0375

ENTER

Indoor
air exchange

rate,
ER

(1/h)

0828

| 0054 1 | 15 | 043

ENTER
Average vapor

How rate Into bldg
OR

Leave blank to calculate

Q,.i

(Urn/

1 1 1

| 03

t 0(2



Leachate location
R

Exposure
duration.

t

(sec)

Source-
building

separation

LT

(cm)

Slratum A
soil

air- filled
porosity

o.A

(cm'Vcm'')

Stratum B
soil

air-filled
porosity,

e,B

(cm'/cm1)

Stratum C
soil

air-filled
porosity.

o.r

(cm'/cm")

INTERMEDIATE CALCULATIONS SHEET

Stratum A
effective
total fluid

saturation,

s,.
(cm '/cm ')

Stralum A
soil

intrinsic
permeability

K,
(cm')

Slratum A
soil

relative air
permeability

^(em'')

Stratum A
soil

effective vapor
permeability

kv
(cm2)

Thickness of
capillary

zone

U
(cm)

Total
porosity in
capillary

zone

n07

(cmj/em ')

Air-filled
porosity in
capillary

zone

0,c,

(cmj/cmj)

Water-filled
porosity m
capillary

zone
O,,,,

(cm '/cm1)

Floor
wall

seam
perimeter

X,,»k

(cm)

9 46E+08

Bldg
ventilation

rate,

QtnJMIng

(cm'/s)

| 534 55

Area ol
enclosed

space
below
grade,

AB
(cm*)

0265

Crack-
to-total
area
ratio.

I
(unitless)

I 0 321

Crack
depth
below
grade,

Zor^k

(cm)

0 130

Enthalpy of
vaporization at

ave groundwater
temperature,

AHvTS

(cal/mol)

0284

Henry's law
constant at

ave groundwater
temperature,

HTS
(atm-nrT/mol)

1 49E-09

Henry's law
constant at

ave groundwater
temperature,

H',s
(unitless)

0844

Vapor
viscosity at

ave soil
temperature,

UTS
(g/cm-s)

1 26E-09

Slratum
A

effective
diffusion

coefficient,

D<"»
(cm"/s)

1705

Stratum
B

effective
diffusion

coefficient,

D-'B

(cm"/s)

1 0375

Stratum
C

effective
diffusion

coefficient,

D-'c
(cm2/s)

0122

Capillary
zone

effective
diffusion

coefficient.
O*u cz

(cm2/s)

0253

Total
overall

effective
diffusion

coefficient,

DHI,
(cm2/s)

| 3,400

Diffusion
path

length,

Ld

(cm)

| 4 99E+04

Convection
path

length,

LP
(cm)

1 15

! END

I 774E+OS

Source
vapor
cone ,

L*»OWCft

(ug/m3)

| 1 38E+00

J

j 440E-04

Crack
radius,

"crack

(cm)

[ 010

I 15

Average
vapor

flow rate
into bldg ,

Q,o<
(cm3/s)

I 1 07E+00

8,370

Crack
effective
diffusion

coefficient
D«».k

(cm2/s)

4 38E-03

3 25E-05

Area of
crack

A,™*

(cm1)

3 40E+02

1 38E-03

Exponent of
equivalent
foundation

Peclet
number,
exp(Pe')

(unllless)

131 E+03

I 1 77E-04

Infinite
source
indoor

attenuation
coefficient,

«

(unitless)

| 1 96E-Q5

4 38E-03

Infinite
source
bldg
cone ,

Ct*«t<*ng

(ug/m3)

| 2 70E-05

[ 1 31 E-02

Unit
risk

factor,

URf

(u.g/mV

| NA

i 0 OOE+00

Reference
cone ,

RfC
(mg/m ')

| 1 0E+00

1 04E-03

I

791E-03 | 534 55



Leachate Ic
R

DATAE HEFT

Reset to
Defaults

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter 'X' in •YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enter "X" in "YES" box and initial groundwater cone below)

YES I I

ENTER

Chemical
CAS No

(numbers only.

no dashes)

ENTER
Initial

groundwater
cone,

Chemical

127184 [ 3306+04 Tetrachloroethylene

ENTER

Average
soil/

groundwater
temperature,

T,

("O

ENTER
Depth

below grade
to bottom

of enclosed
space lloor.

U
(cm)

ENTER

Depth
below grade

to water table,

LWT

(cm)

14 ] 15 ] 54955

ENTER ENTER
Totals must add up to value ot LW

Thickness
of soli

stratum A,

HA

(cm)

Thickness
of soil

stratum B,

ENTER
, (cell G28)

Thickness
of soil

stratum C,
(Enter value or 0) (Enter value or 0)

he

(cm)

he

(cm)

9144 1 45811 | 0

ENTER

Sdl
straturr

directly ab^ve
water tab'e,

(Enter A, B, or CJ

ENTER

scs
soil type

directly above

water table

B I s

ENTER
Soil

stratum A
SCS

sdl type
(used to estimate OR

soil vapor

permeability)

ENTER

User-dedned
stralum A
soil vapor

permeability,

K

(cm2)

SIC | |
(1803ft) (1503ft)

ENTER
MORE Stratum A
* SCS

soil type

Lookup Soil
Parameter,*

SIC

ENTER
MORE Endosed

4* space
floor

thickness,

U«,

(cm)

ENTER ENTER
Stratum A Stratum A
soil dry soil total

bulk density, porosity,

r*A

(g/cm3) (unitless)

| 138 | 0481

ENTER ENTER
Enclosed

Soil bldg space
pressure tloor

differential, length,

AP Le

(g/cm-sj) (cm)

ENTER
Slratum A

sdl water-tillec
porosity,

BU*
(om'/cm3)

0216

ENTER
Enclosed

space
lloor

width,

wn

(cm)

ENTER
Slratum B

SCS
soil type

Lookup Soil I
I'ararnolfMa 1

S

ENTER

Enclosed
space
height,

He

(cm)

ENTER
Slratum B
soil dry

bulk density,

P/

(a/cm1)

166

ENTER

Floor-wall
seam crack

width,

w

(cm)

ENTER ENTER ENTER
Stralum B Slratum B Stratum C
soil lotal soil water-tilled SCS
porosit> , porosity, soil type

n" of Lookup Soil

(unities:) (crn'/cm3) P"'m><e"'

0 376 0 054 |

ENTER ENTER ENTER
Stratum C Stratum C Stralum C

soil dry soil total soli water-filled
bulk density, porosity, porosity,

| P>C nc O.e

j (g/cm3) (unitless) (cnV/cm1)

15 043 03

ENTEF ENTER
Average vapor

Indoor How rate into bldg
air exchange OR

rate, Leave blank to calculate
ER 0,.,

(1/h) (L/m)

I 10

MORE ENTER
^ Averaging

time lor
carcinogens,

ATC

(ysL

I 40 | 850

ENTER ENTER
Averaging
lima for Exposure

noncarcinogens, duration,
AT*; ED

(yrs) (yrs)

850

ENTER

Exposure
frequency,

EF

(days/yr)

70

I END |

I 30 | 30 350

300

ENTER
Target
risk for

carcinogens,
TR

(unltless}

01

ENTER
Target hajard

quotient for
noncarcinogens,

THQ

(unitless)

t OE06 1

Used to calculate risk based
groundwater concentration

0828 | |

t o!2



Leachate location
R

Exposure
duration,

t

(sec)

Source-
building

separation,

LT
(cm)

Stratum A
soil

air-filled
porosity,

9.A

(cm'/cm3)

Stratum B
soil

air-filled
porosity.

o.B

(cm'Vcm'')

Stratum C
soil

air-filled
porosity,

G.C

(cm'Vcm1)

INTERMEDIATE CALCULATIONS SHEET

Stralum A
effective
total fluid

saturation,

S,.
(cm'Vcm'')

Slratum A
soil

intrinsic
permeability,

K,
(cm2)

Stratum A
soil

relative air
permeability

*.„
(cm2)

Stratum A
soil

effective vapor
permeability,

kv
(cm')

Thickness of
capillary

zone,

U,
(cm)

Total
porosity in
capillary

zone,

n,,

(cm'Vcm ')

Air-filled
porosity in
capillary

zone.

e.<v
(cm '/cm1)

Water-filled
porosity in
capillary

zone.

Owr,

(cm'Vcm')

Floor-
wall

seam
perimeter

Xciak

(cm)

| 9 46E+08

Bldg
ventilation

rate,

Qbu*tng

(crrvVs)

| 534 55

Area of
enclosed

space
below
grade,

AB

(cm2)

| 0265

Crack-
to-total
area
ratio.

1
(umtless)

I 0 321 ]

Crack
depth
below
grade,

ZCM*

(cm)

0 130 |

Enthalpy of
vaporization at

ave groundwater
temperature.

AHvTS

(cal/mol)

[ 0284

Henry's law
constant at

ave groundwater
temperature,

HI(1

(atm-nWmol)

| 1 49E-09

Henry's law
constant at

ave groundwater
temperature.

H'TS

(unitless)

1 0844

Vapor
viscosity at

ave soil
temperature,

UTS

(g/cm-s)

| 1 26E-09

Stratum
A

effective
diffusion

coefficient.

D"\
(cmz/s)

| 1705

Slratum
B

effective
diffusion

coefficient,

D*'B

(cm2/s)

J 0 375 j

Stratum
C

effective
diffusion

coefficient.

D""r
(cm2/s)

[ 0 122 |

Capillary
zone

effective
diffusion

coefficient,

Drtl
r,

(cmz/s)

0253

Total
overall

effective
diffusion

coefficient

D""T

(cm2/s)

I 3,400 |

Diffusion
path

length,

L,

(em)

1 4 99E+04

Convection
path

length,

LP

(cm)

1 15

| END

| 774E+OS

Source
vapor
cone ,

8OUCfl

(ug/mj)

| 4 21 E+02

j

1 440E-04

Crack
radius,

re,.*
(cm)

I 010

I 15 1

Average
vapor

How rate
into bldg ,

Q,«.

(cm 'Is)

\ 1 07E+00

I 9,513 !

Crack
effective
diffusion

coefficient,

D0""*

(cnfls)

| 3 74E-03

[ 9 92E-03

Area of
crack,

Anal,

(cm2)

| 3 40E+02

I 4 21 E-01

Exponent of
equivalent
foundation

Peclet
number,

exp(Pe')

(unitless)

| 4 49E+03

| 1 77E-04

Infinite
source
indoor

attenuation
coefficient

a

(unitless)

| 1 89E-05

| 3 74E-03

Infinite
source
bldg
cone ,

C|n**ni)

(u-g/m3)

| 7 98E-03

1 1 16E-02

Unit
risk

factor,

URF

(ug/m3) '

| 3 OE-06

I 0 OOE+00 ,

Reference
cone ,

RfC

(mg/m'1)

| NA

| 4 63E-04 |

I

5 61 E-03 | 534 55 I



Loachate loc
R

DATA EN ECT

CALCULATE RISK BASED GROUNDWATER CONCENTRATION (enler "X" in "V ES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWAT ER CONCENTRATION (enter 'X" in "YES" box and milial groundwater cone below)

ENTER ENTER
Initial

Chemical groundwater
CAS No cone ,

(numbers only, Cw

no dashes) _ (u-g/L) Chemical

79016 1 50E+05 Tnchloroethylene

ENTER

Average
soil/

groundwater
temperature.

T,

<°C)

ENTER

Depth

below grade
to bottom

of enclosed
space floor,

Lr

(cm)

ENTER

Depth
below grade

to water table,

LWT

(cm)

14 15 I 54955

ENTER ENTER ENTER
Totals must add up to value ot Lwi (cell G28)

Thickness
ol soil

stratum A,

hA

(cm)

Thickness
of soil

stratum B,
(Enter value or 0)

he,

(cm)

Thickness
of soil

stralum C,
(Enter value or 0)

hr

(cm)

91 44 | 45811 0

ENTER

Soil

stratum
directly above

water tabu.

(Enler A, B, urC)

ENTER

SCS
soil type

directly above

water table

B I s

ENTER

Soil

stratum A

SCS
soil type

(used to estimate OR

soil vapor

permeability)

ENTER

User defined
stratum A
soil vapor

permeability,

K,

(cm2)

SIC | |
(18 03 It) (3 ft) (1503ft)

ENTER
Stralum A

SCS
soil type

l oofcup Soil
Pafarroteta

ENTER
Stratum A
sotl dry

bulk density,

P>A

(g/cm1)

ENTER
Stratum A
soil total

porosity,

n*

(unitless)

ENTER
Stratum A

soil water fillec

porosity,

n.A

(cm'Vcm1)

ENTER
Stratum B

SCS
soil type

Look,*) Soil
Parainntfto

ENTER
Stratum B
soil dry

bulk density,

P,8
(g/cm3)

ENTER
Stratum Ij
soil total

porosity

nn

(unitless

ENTER
Stratum B

soil water filled
porosity,

o.B

(cm'/cm3)

ENTER
Stratum C

SCS
soil type

Lookup Soil 1
F'afftfTOtOIH I

ENTER
Slratum C

soil dry
bulk density,

P,r

(g/cm3)

ENTER

Slratum C
soil total
porosity,

n°

(unitless)

ENTER
Stratum C

soil water filled

porosity,

sj

(cm^/cm^

SIC 1 38 0481 0216 0375 0054 1 5 043

ENTER
Enclosed

space
floor

thickness,

U»t
(cm)

ENTER

Soil bldg

pressure
differential,

AP

(g/cm sj)

ENTER
Enclosed

space

floor
length,

U

(cm)

ENTER
Enclosed

space
floor

width,

We

(cm)

ENTER

Enclosed

space
height,

Hn

(cm)

ENTER

Floor wail

seam crack

width,

w

(cm)

ENTER

Indoor

air exchange
rate,

ER

(1/h)

ENTER
Average vapor

How rate Into bldg

OR
Leave blank to calculate

Q,,!

(Urn)

10 40 850 850 300 0828

ENTER

Averaging
time lor

carcinogens,

ATr

(yrs)

ENTER
Averaging

time tor

noncarcinogens,

ATw

(yrs)

ENTER

Exposure

duration,

ED

(yrs)

ENTER

Exposure

frequency.

EF

(days/yr)

ENTER

Target

risk tor

carcinogens

TR

(unitless)

ENTER

Target hazard
quotient for

noncarclnogsns

THQ
(unilless)

| 70 I 30 | 30 | 350 1 OE06 | 1

Used to calculate risk based

groundwater concentration

t o(2



Leachate location
R

Exposure
duration

T

(sec)

Source-
building

separation.

L,

(cm)

Stratum A
soil

air-filled
porosity.

o.A

(cm'Vcm1)

Stratum B
soil

air-filled
porosity,

0."
(cm'Vcm'1)

Stratum C
soil

air-filled
porosity

0.°

(cm1/cm ')

INTERMEDIATE CALCULATIONS SHEET

Stratum A
effective
total fluid

saturation,

s,.
(cm^crn")

Stratum A
soil

intrinsic
permeability,

k,
(cm2)

Stratum A
soil

relative air
permeability,

k,9
(cm2)

Stratum A
soil

effective vapor
permeability.

K.

(em2)

Thickness of
capillary

zone,

L,,
(cm)

Total
porosity m
capillary

zone

n«
(cm'Vcm3)

Air-filled
porosity in
capillary

zone

O.rz
(cm'Vcm ')

Water-filled
porosity in
capillary

zone,

OWL,

(cm'VcmJ)

Floor-
wall

seam
perimeter.

Xciwk

(cm)

| 9 46E+08

Bldg
ventilation

rate,

QbuMkw

(cm'Vs)

53455

Area of
enclosed

space
below
grade,

AB
(cm2)

| 0265

Crack-
lo-total
area
ratio,

1
(unitless)

0321

Crack
depth
below
grade,

Zciak

(cm)

0130 |

Enthalpy of
vaporization at

ave groundwaler
temperature,

AHVTs
(cal/mol)

0284

Henry's law
constant at

ave groundwater
temperature,

UTS
(atm-m^/mol)

1 49E-09

Henry's law
constant at

ave groundwater
temperature,

H',s
(unttless)

I 0844

Vapor
viscosity at

ave soil
temperature,

Mrs

(g/cm-s)

1 26E-09

Stratum
A

effective
diffusion

coefficient,

D<"A

(cm2/s)

I 1705

Slratum
B

effective
diffusion

coefficient.
rv"L> B

(cm2/s)

0375

Stratum
C

effective
diffusion

coefficient,

D*V
(cm2/s)

i 0122

Capillary
zone

effective
diffusion

coefficient,
0""tz

(cm2/s)

0253

Total
overall

effective
diffusion

coefficient,

D"'T

(cm2/s)

I 3,400 ]

Diffusion
path

length,

Ld

(cm)

| 4 99E+04

Convection
path

length,

LP
(cm)

1 15

I END

774E+05

Source
vapor
cone ,
r*
^source

(ug/m")

[ 252E+02

I

| 440E-04

Crack
radius,

Wk

(cm)

I 010

I 15

Average
vapor

flow rate
into bldg ,

Qs»«
(cm'/s)

| 1 07E+00

r 8,507 [

Crack
effective
diffusion

coefficient,
D"-*

(cm2/s)

4 1 0E-03 |

5 93E-03

Area of
crack,

A,,..*
(cm2)

3 40E+02

2 52E-01

Exponent of
equivalent
foundation

Peclet
number
exp(Per)

(unitless)

2 13E+03

| 1 77E-04

Infinite
source
indoor

attenuation
coefficient,

ci

(unitless)

| 1 91E-05

] 4 1 0E-03

Infinite
source
bldg
cone ,

C|HJ|**J

(ng/nV)

| 4 S2E-03

I 1 28E-02

Unit
risk

(actor,

URF

(ug/m3)1

I 1 1E-04

0 OOE+00

Reference
cone ,

RfC

(mg/m3)

| 4 OE-02

I 5 09E-04

J

6 17E-03 | 534 55



Leachate loc
R

DATA EN CET

CALCULATE RISK-BASED GROUNDWATER CONCFNTRATION (enlar "X" in "YES" box)

YES

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCFNTRATION (enter "X" in "YES" box and initial groundwater cone below)

YES [_

ENTER ENTER
Initial

Chemical groundwater
CAS No cone ,

(numbers only, Cw

no dashes) Chemical

108883 2 10E+O4 Toluene

ENTER

Average
soil/

groundwater
temperature.

TS
CC)

ENTER
Depth

below grade
to bottom

of enclosed
space floor,

If
(cm)

ENTER

Depth
below grade

to water table,

LWI

(cm)

\ 14 I 15 | 54955

ENTER ENTER
Totals must add up to value o

Thickness
of soil

stratum A,
nA

(cm)

Thickness
of soil

stratum B,
(Enter value or 0)

KB

(cm)

ENTER
L»r (cell G28)

Thickness
of soil

stratum C,
(Enter value or 0)

he

(cm)

91 44 | 458 1 1 | 0

ENTEP

Soil
straturr

directly above
water tab e.

(Enter A, B, or C)

ENTER

SCS

soil type
directly above

water table

B I s

ENTER
Soil

stratum A
SCS

soil type
(used to estimate

soil vapor

permeability)

ENTER

User-delined
stratum A
soil vapor

OR permeability,

K

(cm2)

SIC | I
(1803ft) (3 ft) (1503ft)

ENTER
Slratum A

SCS
soil type

Lookup Soil
Pafairvilnra

ENTER
Stratum A
soil dry

bulk density,

P/
(g/cm3)

ENTER
Stratum A
soil total
porosity,

nA

(unilless)

ENTER
Stratum A

soil water-fillec
porosity,

n»A

(crr /̂cm3)

ENTER
Stratum B

SCS
soil type

Lookup Soil
1'arajmtoiH

ENTER
Stratum B
soil dry

bulk density.

,•>"
(g/cm3)

ENTEF
Stratum B
soil totei
porosit>,

n"

(unities)

ENTER
Stratum B

soil water-tilled
porosity,

o.B

(cm'Vcm3)

ENTER
Stratum C

SCS
soil type

Lookup Soil
ParamotoiB

ENTER
Slratum C
soil dry

bulk density,
c

ft,
(g/cm1)

ENTER
Stratum C
soil total
porosity,

nc

(unitless)

ENTER
Stratum C

soil water-tilled
porosity,

ow
c

(cm'Vcm3)

SIC 1 38 | 048t | 0216 1 66 0375 0054 _L 1 5 043 03

ENTER
Enclosed

space
floor

thickness,

U,«

(cm)

ENTER

Soll-bldg
pressure

differential,
AP

(g/cm-s2)

ENTER
Enclosed

space
floor

length,

U

(cm)

ENTER
Enclosed

space
floor

width,

WB

(cm)

ENTER

Enclosed
space
height,

HB

(cm)

ENTER

Floor-wait
seam crack

width.
w

(cm)

ENTEF!

Indoor
air exchange

rate,
ER

("ri)

ENTER
Average vapor

flow rate Into bldg
OR

Leave blank to calculate

Q*

(L/m)

10 40 850 850 300 01 0828

ENTER
Averaging

time for
carcinogens,

ATC

(yrs)

ENTER
Averaging

time for
noncarcinogens,

ATNC

(yrs)

ENTER

Exposure
duration,

ED
(yrs)

ENTER

Exposure
frequency,

EF
(days/yr)

ENTER
Target
risk tor

carcinogens,
TR

(unllless)

ENTER
Target hazard

quotient tor
noncarcinogens,

THQ
(unitless)

| 70 | 30 | 30 | 350 1 OE-06 | 1

Used to calculate risk-based
groundwater concentration

1 o(2



Leachate location
R

Exposure
duration,

1

(sec)

Source-
building

separation,

L,

(cm)

Stratum A
soil

air-filled
porosity,

ea*
(cm1/cm ')

Stratum B
soil

air-filled
porosity,

0."
(cm'Vcm3)

Slratum C
soil

air-filled
porosity,

e.'
(cm '/cm')

INTERMEDIATE CALCULATIONS SHEET

Slratum A
effective
total fluid

saturation,

S,o

(cm'Vcm1)

Stratum A
soil

intrinsic
permeability

k,
(cm2)

Slratum A
soil

relative air
permeability

k,g
(cm2)

Stratum A
soil

effective vapor
permeability

kv

(cm2)

Thickness of
capillary

zone

Ui
(cm)

Total
porosity in
capillary

zone.

noz

(cm^cm1)

Air-filled
porosity in
capillary

zone,

Ov,

(cm'Vcm3)

Water-filled Floor-
porosity in wall
capillary seam

zone perimeter

fl*07 X^k

(cm'Vcm1) (cm)

| 9 46E+08

Bldg
ventilation

rate,

ObuWng

(cnrVs)

| 534 55

Area of
enclosed

space
below
grade,

AB

(cm2)

T 0265

Crack-
to-total
area
ratio,

1
(unitless)

I 0321 |

Crack
depth
below
grade,

£.,.k
(cm)

0130 |

Enthalpy of
vaporization at

ave groundwater
temperature,

AHvTS

(cal/mol)

I 0284

Henry's law
constant at

ave groundwater
temperature,

H,s
(atm-m3/mol)

1 1 49E-09

Henrys law
constant at

ave groundwater
temperature,

H'IS

(umtless)

I 0 844

Vapor
viscosity at

ave soil
temperature,

UTS
(g/cm-s)

| 1 26E-09

Stratum
A

effective
diffusion

coefficient.

D'"A

(cm2/s)

| 1705

Stratum
B

effective
diffusion

coefficient,

D B

(cm2/s)

I 0375

Stratum
C

effective
diffusion

coefficient,

D""c

(cm2/s)

I 0 122 |

Capillary
zone

effective
diffusion

coefficient

D*1

(cm2/s)

0253 | 3,400 |

Total
overall

effective Diffusion
diffusion path

coefficient, length,

DHI
T Ld

(cm2/s) (cm)

I 4 99E+04

Convection
path

length

Lp

(cm)

I 15

I END

I 774E+05

Source
vapor
cone ,

C,ou,c.

(ug/m3)

I 1 56E+02

J

I 440E-04

Crack
radius,

.̂-iH-k

(cm)

I 0 10

I 15 I

Average
vapor

flow rate
into bldg

Q,oi

(cmj/s)

I 1 07E+00 I

9,111

Crack
effective
diffusion

coefficient

D0"*

(cm1 Is)

4 52E-03

I 3 67E-03

Area of
crack

A^K

(cm2)

I 3 40E+02

| 1 56E-01

Exponent of
equivalent
foundation

Peclet
number

exp(Pe')

(unllless)

| 1 05E+03

I 1 77E-04

Infinite
source
indoor

attenuation
coefficient

u

(unitless)

I 1 93E-05

I 4 52E-03

Infinite
source
bldg

cone ,

Ceding

(ug/mj)

| 3 02E-03

I 1 41 E-02

Unit
risk

factor

URF

(ug/m ') '

| NA

| 0 OOE+00

Reference
cone

RfC

(mg/m1)

I 4 OE-01

I 561E-04 |

J

680E-03 | 53455 |
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APPENDIX K

CALCULATION OF EXCAVATION AIR VOC CONCENTRATIONS

FROM STANDING WATER - EXCAVATION TRENCH

K 1
August 31, 2003

J \lndl_Service\Proiec1 Files\Sauget-Area 2\HHRA\Appendices\Appendix K (ExcavationAir) Revision 0



Sauget Area 2
HHRA - RI/FS MMWciMMmaigia

APPENDIX K
CALCULATION OF EXCAVATION AIR VOC CONCENTRATIONS FROM STANDING WATER -

EXCAVATION TRENCH

Excavation trench air concentrations of a COPC resulting from volatilization from groundwater and
leachate infiltrating an excavation trench can be predicted by use of the method recommended by
USEPA (1987) for predicting volatilization from standing water.

Model to Predict Air Concentration

In this model, the air concentration of a COPC is estimated at the downwind boundary of the water.
For the purposes of calculating this concentration, a rectangular box with the base corresponding to
the water surface is considered. The height of the box, Hb, is the height to which the chemical
emissions from the water surface are uniformly mixed with the air. U is the dimension of the box
parallel to the direction of the wind. Wb is the width of the box perpendicular to the airflow. If U is the
wind speed, then, by conservation cf mass, the air concentration, Ca, of chemical within the box is
given by:

° HbWbU

The diffusion height, Hb, above the water surface is approximately equal to 0.05 U (Jackson, 1976).
With this substitution, the equation for the air concentration becomes:

Ca = — - — (2)
" Q.05AU

Where:

Q = chemical emission rate (g/s)

A = water surface area (m2) (12 m2; best professional judgement estimate of utility
repair/installation trench)

U = wind speed (m/s) (2.25 m/s; default value USEPA, 1 991 )

The chemical emission rate, Q, can be expressed as follows:

Q = KACL (3)

Where:

K ?
^'^ August 31, 2003
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Sauget Area 2
HHRA - RI/FS

Q = chemical emission rate (g/s)

K = overall mass transfer coefficient (m/s)

A = water surface area (m2) (12m2; best professional judgement estimate of utility
repair/installation trench)

CL = chemical concentration in water (g/m3)

With the substitution of equation (3) into equation (2), the equation for air concentration becomes:

(4)v 'O.OSu

As wind speed, u, and the chemical concentration in water, CL, are known or can be measured, the
chemical concentration in air is then a function of the overall mass transfer coefficient.

Mass Transfer Coefficient

The overall mass transfer coefficient, K, is given by:

1 = JL + _L_ (5)
K KL KaK,t

Where:

KL = Liquid phase mass transfer coefficient (m/s)

KG = Gas phase mass transfer coefficient (m/s)

Keq= Equilibrium mass transfer coefficient (unitless)

The equilibrium mass transfer coefficient is given by the following:

Where:

H = Henry's Law constant for the chemical (atm m3/g-mol)

R = Universal Gas Constant (8.21 x10"5 atm m3/g-mol/°K)

T = Water Temperature (°K)
K Q
r^~° August 31 , 2003
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Sauget Area 2
HHRA - RI/FS

The Henry's Law constants are chemical-specific and were obtained from the USEPA Soil Screening
Guidance (USEPA, 1996) and the Syracuse Research Corporation Interactive PhysProp Database
(SRC, 2003).

The liquid phase mass transfer coefficient is given by:

(
\ 2 / 3

-̂ - (7)
Dflher )

Where:

Dw = Diffusivity of the compound in water (cm2/s)

= Diffusivity of ether in water (8.5 x 1 0"6 cm2/s; USEPA, 1 987).

The diffusivity of each chemical in water was obtained from the USEPA Soil Screening Guidance
(USEPA, 1996) or was calculated by ENSR.

The gas phase mass transfer coefficient is given by:

KG =4.82xW^UonScc^
67d^tl (8)

Where:

U = wind speed (m/s)

ScG= Schmidt number = no/(pGDa)

HG = viscosity of air (1 .81 x 1 0"4 g/cm-s)

pG = density of air (1 .2 x 1 0"3 g/cm3)

Da = diffusivity of the chemical in air (cm2/s)

de = effective diameter (m) = (4A/7t)° 5

For each of the compounds the molecular diffusivity in air was obtained from the USEPA Soil
Screening Guidance (USEPA, 1996) or was calculated by ENSR.

August 31. 2003
J \lndl_Service\Pro)ect Fites\Sauget-Area 2\HHRA\Appendices\Appendix K (ExcavationAir) Revision 0



Sauget Area 2
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Attenuation Factor

For the purpose of calculating the concentration in air from a given concentration in water, it is

convenient to define an attenuation factor, a, which is given as the ratio of the ambient air
concentration given in equation (4) to the concentration in water:

Ca K
cc = — = - (9)

CL 0.05U

If the concentration in the water is given per liter and the air concentration is given per cubic meter,
then the attenuation factor becomes:

where the mass transfer coefficient, K, is defined as above.

Model Application and Results

Table K-1 summarizes model inputs and intermediate steps in the modeling process. Table 5-15
presents the RME and MLE groundwater source concentrations utilized in predicting trench air
concentrations. Table 5-16 presents the predicted RME and MLE trench air concentrations for volatile
COPCs.

Uncertainty Analysis

It should be noted that the volatilization model described above does not consider the effect of one
chemical in solution upon the volatilization of another. This effect should be minor, however,
considering the low concentrations of these chemicals in water. Also, the assumption of a water
temperature of 25°C is conservative considering the increase of the Henry's Law parameter with
temperature.
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TABLE K-1
USE OF GROUNOWATER CONCENTRATIONS FOR ESTIMATING CONCENTRATIONS IN EXCAVATION TRENCH
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS

ENSR INTERNATIONAL
Page 1 of 1

"" Input Parameters "*

Water terrperalure (degK) 298 1S
Viscosity of water (cp) 0 8904
Welted area (m"2) 2025
Wind speed (m/s) 2 25

"" Constants ""

Gascons! (atmm"3/(mol degK)) 821E-05
Ditt of ether in H2O (cm"2/s) 850E-06
Viscosity of air (g/(cm s)) 181E-04
Density of air (o/cm"3) 1 20E-03

'" Calculated Parameter "'

Effective diameter ol source (m) 50 777

"" Chemcal-Specilic Parameters ""

Constituent

1,2-Oichforoethane
1,2-Dichloroelhene (totalL
2-Butanone (MEK)
4-Methyt-Z-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Trtchloroethylene

CAS
Number

107-06-2
540-59-0
78-93-3
108-10-1
67-64-1
71-43-2
108-90-7
67-66 3
74-87-3
75-09-2
127-18-4
108-88-3
79-01-6

Molecular
Weight
(g/mol)

9896
9694
7211

10016
5808
7811

11256
11938
5049
8493
16583
9214

131 39

(0)
(a)
(o)
(o)
(ar
(a)

(a)
W
<a)
(",
(a>
W
(a)

Henry's Law
Coefficient

(atm'm"3/g-mole)

9 79E-04
4 08E-03
5 69E-05
1 36E-04
3 88E-05
5 55E-03
3 70E-03
3 67E-03
8 82E-03
2 19E-03
1 84E-02
664E-03
1 03E-02

<b)
(")(»)
(°)
(c)
M
M
(b)
(b)
(c)
(b>
(b)
(»)
(b)

Difluswity
In Air

(cm"2/s)

1 04E-01
7 36E-02
9 77E-02
7 89E-02
1 24E-01
8 80E-02
7 30E-02
1 04E-01
1 40E-01
t 01E-01
7 20E-02
8 70E-02
7 90E-02

ib)
<f>W
W
W
<b)
(b!
<bl
(b)
(d)
(»>
(b>
W
(b)

Ditfusivily
In Water
(cm"2/s)

990E-06
1 13E-05
1 03E-05
8 22E-06
1 14E-05
9 80E-06
8 706-06
1 OOE-05
1 50E-OS
1 17E-05
6 20E-06
860E-06
9 10E-06

M
(W
W
W
(b)
(b)
(b)
(b)
ldl
(b)
("1
(b)
(b)

Keq

4 OOE-02
1 67E-01
2 32E-03
5 64E-03
1 59E-03
2 27E-01
1 51 E-01

1 50E-01
3 60E-01
8 95E-02
7 52E-01
271E-01
421E-01

Kl
(m/s)

308E-06
3 36E-06
3 16E-06
2 72E 06
3 38E-06
306E-06
2 82E-06
3 10E-06
406E-06
3 44E-06
2 71E-06
280E-06
291E-06

SCg

1 45E+00
205E+00
1 54E+00
1 91 E+00
1 22E+00
1 71E+00
2 07E+00
1 45E+00
1 07E+00
1 49E+00
209E+OO
173E+00
1 91E+00

Kg
(rrVs)

4 59E-03
3 64E-03
4 40E-03
3 82E-03
5 17E-03
4 11 E-03

3 62E-03
4 59E-03
561 E-03

4 50E-03
3 59E-03
4 07E-03
3 82E-03

K
(m/s)

3 03E-06
334E-06
241E-06
241E-06
2 39E-06
3 05E-06
281E-06
3 08E-06
406E-06
341E-06
271E-06
2 79E-06
2 90E-06

Q
(m3/8)

6 13E-03
6 77E-03
4 88E-03
4 89E-03
4 85E-03
6 17E-03
5 69E-03
625E-03
8 21 E-03

6 91 E-03

5 496-03
5 66E-03
5 88E-03

Groundwater-to Air
Attenuation Factor

(Um3)

2 69E-02
2 97E-02
2 14E-02
2 15E-02
2 13E-02
271E-02
2 50E-02
2 74E-02
3 61 E-02

3 03E-02
241E-02
2 48E-02
2 58E-02

Notes
CAS - Chemical Abstract Service
References for physical constants
(a) U S EPA 1992 Handbook of RCRA Ground-water Monitonng Constituents PB9? 233287
(b)US EPA 1996a Soil Screening Guidance PB96-963502
(c) Syracuse Research Corporation Interactive PhysProp Database http //esc syrres conVmterkow/physdemo htm
(d) Calculated value
(e) Value for cis-1 ,2-Dichloroelhene

EPCsVTrenl iW-Air
• - ,st 31, 2003
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APPENDIX L

CALCULATION OF OUTDOOR AIR VOC CONCENTRATIONS FROM SOIL AND
GROUNDWATER
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Sauget Area 2
HHRA - RI/FS

Appendix L

Calculation of Ambient Air Concentrations for Volatilization from Underlying
Groundwater

Ambient air concentrations resulting from migration of volatile constituents of potential
concern (COPC) from underlying soil and groundwater to outdoor air were predicted based
on the method recommended by the American Society for Testing and Materials in ASTM E
2081 Standard Provisional Guide for Risk-Based Corrective Action (ASTM, 2000).
Calculations were completed using the RBCA Tool Kit for Chemical Releases software,
Version 1.3a, designed by Groundwater Services, Inc. (2000) to implement the calculations
recommended in ASTM PS-104. The goal of the approach recommended in ASTM E 2081
is to estimate potential impacts of volatile constituents migrating from soil and groundwater to
the outdoor air breathing zone.

The approach recommended in ASTM E 2081 for predicting migration of COPC vapors from
groundwater and soil to ambient outdoor air is a simple one in which the relationships
between outdoor air and dissolved groundwater concentrations and outdoor air and surficial
son concentraions are represented by a chemical-specific volatilization factor, and it>
dependent upon the following assumptions:

• The concentration of dissolved constituents in soil and groundwater remains constant
over time (i.e., serves as an infinite source of volatile constituents).

• The soil vapor concentrations of volatile constituents reach immediate equilibrium
with the dissolved concentration of these same constituents in groundwater.

• There is no loss of constituent (through biodegradation, or other loss mechanism) as
the volatile constituent migrates, via diffusion, to the ground surface.

• Air dispersion of volatile constituents within the breathing zone is predicted through
the use of a box model resulting in steady, well mixed atmospheric dispersion of
volatile constituents as they rise into the breathing zone.

Equations for the implementation of ASTM E 2081 are available in the American Society for
Testing and Materials in ASTM E 2081 Standard Provisional Guide for Risk-Based
Corrective Action (ASTM, 2000) and the RBCA Tool Kit Chemical Releases Guidance
Manual developed by GSI (2001). Chemical-specific parameters selected by GSI for use in
their RBCA Tool Kit for Chemical Releases software were utilized in this risk assessment.

Default parameters provided in the model were used with the following with the exception of
the following site-specific soil and groundwater parameters:

• Predominant SCS soil type;

• Depth to water bearing unit (cm);
_

J \lndl_Service\Pro)ect Rles\Sauge1-Area 2\HHRA\Appendices\Appendix L (RBCA) doc August 31, 2003
Revision 0



Sauget Area 2
HHRA - RI/FS

• Depth to top and base of affected soils (cm);

All parameters, default and site-specific, are summarized in the attached modeling printouts.
The modeling printouts are presented in the following order, Maximum Likely Exposure
(MLE) Scenario followed by Reasonable Maximum Exposure (RME) Scenario:

Volatilization from Combined Soil

• Site O

• Site O North

• Site P

• Site Q North

• Site Q South

• Site R

• Site S

Note that the soil parameters are the same for the MLE and RME scenarios. Therefore, only
the MLE input sheet is presented.

Volatilization from Groundwater/Leachate

• Groundwater location Q-AA-Q-6-24

• Groundwater location R-AA-R-1-28

• Leachate Site O

• Leachate Site Q

• Leachate Site R

REFERENCES:

ASTM, 2000. Standard Provisional Guidance for Risk Based Corrective Action. ASTM
Designation: E 2081-00. American Society for Testing and Material. West
Conshohocken, PA.

GSI, 2001. RBCA Tool Kit for Chemical Releases Software. Version 1.3a. Groundwater
Services, Inc. Houston, Texas.

L-3
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RBCA Tool Kit for Chemical Releases, Version 1.3a

Site-Specific Soil Parameters
T.~5o7l Source Zon<TCfiaracteristics~

Hydrogeology
Depth to water-bearing unit
Capillary zone thickness
Soil column thickness

Affected Soil Zone
Depth to top of affected soils
Depth to base of affected soils
Affected soil area
Length of affected soil parallel to

assumed wind direction
Length of affected soil parallel to

assumed GW flow direction

300

General Case Construction

(cm)
(cm)
(cm)295

15.24
335.28

2E+07
4500

2E+07
4500

(cm)
(cm)

(cm)

\(cm)

Site Name: SaugetjArea 2
Location: Combine^ boil - O_MLh

Compl. By: Julie Kcjbel

;olumn

Job ID: 06105-009-302
Date: 26-Jun-03

Vadose Zone Capillary Fringe

Predominant USCS Soil Type
or [~EnFer Directly^)

Total porosity
Volumetric water content
Volumetric sir content
Dry bulk density
Vertical hydtaulic conductivity
Vapor permeability
Capillary zone thickness

Net Rainfall Infiltration
Net infiltration estimate

or (

SW/SP: Sand

0.41
0.08 • 0.369
0.33 | 0.041

1.7
8.6E+2
1.0E-8
5.0E+0

(kg/L)
(cm/d)
(cmA2)
(cm)

NA
Average annual precipitation

Partitioning Parameters
Fraction organ c carbon
Soil/water pH

^TCommands aTid Options

0.01
6.8

C Main Screen

Set Units

Use Default
Values

f Print Sheet

Help



RBCA Tool Kit for Chemical Releases, Vers'on 1.3a

RBCA SITE ASSESSMENT I

1 OF 7

TIER 2 EXPOSURE

OUTDOOR AIR EXPOSURE PATHWAYS

SOILS (15 • 335 em):

VAPOR INHALATION

Constituents of Concern
Benzene
Chlorobenzene
Ethylbenzene
Toluene
Xylene (mixed isomers)

CONCENTRATION AND INTAKE CALCULATION

• (CHECKED IF PATHWAY IS ACTIVE)

1 ) Source Medium

Soil Cone.
(mg/kg)

9.6E+1
2.2E+2
4.9E+2
7.0E+1
2.5E+3

2) NAF Value (m"3/kg)

Receptor

On-site (0 cm)

_ , Construction
Commercial Wor(<er

1.4E+4
1 .4E+4
1 .4E+4
1.4E+4
1.4E+4

5.8E+2
1.4E+3
1.2E+3
8.0E+2
1.1 E+3

Oft-site 1
(Ocm)

None

Oil-site 2
(Ocm)

None

3) Exposure Medium
Outdoor Air. POE Cone. (mg/mA3) (1)/(2)

On-site (0 cm)

_ . , Construction
Commercial ... .

Worker

6.7E-3
1.5E-2
3.3E-2
4.8E-3
1.7E-1

1.7E-1
1.6E-1
3.9E-1
8.7E-2
2.3E+0

Off-site 1
(Ocm)

None

Off-site 2
(0 cm)

None

NOTE: NAF = Natural attenuation factor POE = Point of exposure
Site Name: Sauget Area 2
Site Location: Combined Soil - O_MLE
Completed By: Julie Kabel

Date Completed: 26-Jun-03
Job ID: 06105-009-302



RBCA Tool Kit for Chemical Releases, Version 1 3a

RBCA SITE ASSESSMENT !

r OF 7

TIER 2 EXPOSURE

OUTDOOR AIR EXPOSURE PATHWAYS

SOILS (15 -335 cm):

VAPOR INHALATION

Constituents of Concern
Benzene
Chlorobenzene
Ethylbenzene
Toluene
Xylene (mixed isomers)

CONCENTRATION AND INTAKE CALCULATION

• (CHECKED IF PATHWAY IS ACTIVE)

1) Source Medium

Soil Cone
(mg/kg)

5.0E+2
7.6E+2
2.8E+3
3.9E+2
1.4E+4

2) NAF Value (mA3/kg)
Receptor

On-site (0 cm)

_ . Construction
Commercial ... ,Worker

1 .4E+4

1.4E+4

1.4E+4
1 4E+4
1 .4E+4

58E+2
1.4E+3
1.2E+3
8.0E+2
1.1 E+3

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

3) Exposure Medium
Outdoor Air POE Cone (mg/m"3) (1)/(2)

On-site

Commercial

3.5E-2
5.2E-2
1.9E-1
27E-2
97E-1

(Ocm)

Construction
Worker

8.6E-1
5.4E-1
2.3E+0
4.9E-1
1.3E+1

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

L NOTE NAF = Natural attenuation factor POE = Point of exposure
Site Name- Sauget Area 2
Site Location Combined Soil - O^RME
Completed By. Julie Kabel

Date Completed 26-Jun-03
Job ID 06105-009-302



RBCA Tool Kit for Chemical Releases, Version 1.3a

Site-Specific Soil Parameters
1. Soil Source Zone Characteristics
Hydrogeology

Depth to water-bearing unit
Capillary zone thickness
Soil column thickness

Affected Soil Zone
Depth to top of affected soils
Depth to base of affected soils
Affected soil area
Length of affected soil parallel to

assumed wind direction
Length of affected soil parallel to

assumed GW flow direction

300
General Case Construction

(cm)
(cm)
(cm)295

15.24
457.2

2E+07
4500

2E+07
4500

(cm)
(cm)

(cm)

}(cm)

Job ID: 06105-009-302
Date: 26-Jun-03

Site Name: SaugetjArea 2
Location: Uombinep boil - U North_MLh

Compl. By: Julie Kfibel

2. Surface bOil Column Vados^Zone Capillary Fringe
Predominant USCS Soil Type [SW/SP: sand

or
Total porosity

("Enter Directly ) Of

Volumetric v/ater content
Volumetric e ir content
Dry bulk density
Vertical hydraulic conductivity
Vapor permeability
Capillary zone thickness

Net Rainfall Infiltration
Net infiltration astimate

or I NA

0.08 • 0.369
0.33 | 0.041

1.7
8.6Et2
1.0E-8

or
Average annual precipitation

Partitioning Parameters
Fraction organic carbon
Soil/water pH

(kg/L)
(cm/d)
(cm*2)
(cm)

}(cm/yr)

}(cm/yr)

0.01
6.8

3. Commands and Options

Main Screen

C Set Units

Use Default
Values

( Print Sheet )

Help ]



RBCA Tool Kit for Chemical Releases, Vers'on 1 3a

RBCA SITE ASSESSMENT

1 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS • (CHECKED IF PATHWAY IS ACTIVE)

SOILS (15 - 457 cm)-

VAPOR INHALATION

Constituents of Concern
Benzene
Chlorobenzene
Methylene chloride
Ethylbenzene
Tetrachloroethene
Xylene (mixed isomers)

1) Source Medium

Soil Cone
(mg/kg)

4.4E+1
3.2E+2
3.7E+1
5.0E+2
3.5E+0
2.6E+3

2) NAF Value (m*3/kg)
Receptor

On-site (0 cm)

Commeraal c°"f'™c"°n

Worker

1 .OE+4

1.0E+4

1 .OE+4
1.0E+4
1.0E+4
1.0E+4

5.8E+2
1.4E+3
4.4E+2
1.2E+3
5.6E+2
1.1E+3

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

3) Exposure Medium
Outdoor Air POE Cone (mg/rrM) (I)/ (2)

On-site (0 cm)

Commeraal c°"f"c"on

Worker

4.1E-3

3.1 E-2
3.5E-3
4.8E-2
3.4E-4
2.5E-1

7.6E-2
2.3E-1
8.3E-2
4.1 E-1
6.3E-3
2.4E+0

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

NOTE: NAF = Natural attenuation factor POE = Point of exposure
Site Name: Sauget Area 2
Site Location. Combined Soil - O North^MLE
Completed By. Julie Kabel

Date Completed. 26-Jun-03
Job ID' 06105-009-302



RBCA Tool Kit for Chemical Releases, Vers on 1.3a

RBCA SITE ASSESSMENT

1 OF 7

TIER 2 EXPOSURE

OUTDOOR AIR EXPOSURE PATHWAYS

SOILS (15 -457 cm):

VAPOR INHALATION

Constituents of Concern
Benzene
Chlorobenzene
Methylene chloride
Ethylbenzene
Tetrachloroethene
Xylene (mixed isomers)

CONCENTRATION AND INTAKE CALCULATION

• (CHECKED IF PATHWAY IS ACTIVE)

1 ) Source Medium

Soil Cone
(mg/kg)

6.9E+1
4.8E+2
8.7E+1
7.6E+2
6.8E+0
3.9E+3

2) NAF Value (m"3/kg)
Receptor

On-site (0 cm)

_ . Construction
Commeroal Worker

1.0E+4
1 .OE+4
1.0E+4
1.0E+4
1.0E+4
1.0E+4

5.8E+2
1.4E+3
4.4E+2
1.2E+3
5.6E+2
1.1 E+3

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

3) Exposure Medium
Outdoor Air POE Cone (mg/mA3) (1)/(2)

On-site (0 cm)

Commercial c™<*™
Worker

6.6E-3
4.6E-2
8.3E-3
7.2E-2
6.5E-4
3.7E-1

1.2E-1
3.4E-1
2.0E-1
6.2E-1
1 .2E-2
3.6E+0

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

NOTE: NAF = Natural attenuation factor POE = Point of exposure
Site Name: Sauget Area 2
Site Location: Combined Soil - O North_RME
Completed By: Julie Kabel

Date Completed: 26-Jun-03
Job ID: 06105-009-302



RBCA Tool Kit for Chemical Releases, Version 1 3a

Site-Specific Soil Parameters
. Soil Source Zone CharadlerisficlT
Hydrogeology

Depth to water-bearing unit
Capillary zone thickness
Soil column thickness

Affected Soil Zone
Depth to top of affected soils
Depth to base of affected soils
Affected soil area
Length of affected soil parallel to

assumed wind direction
Length of affected soil parallel to

assumed GW flow direction

300

General Case Construction

(cm)
(cm)
(cm)295

15.24
914.4

2E+07
4500

2E+07
4500

(cm)
(cm)

(cm)

^] (cm)

Site Name: SaugetiArea 2
Location: Combined Soil - P - MLh

Compl. By: Julie Kabel

Job ID: 06105-009-302
Date: 26-Jun-03

. _ , , _/OlUmn Vados&2o_ne Capillary
Predominant USCS^oil Type [SW/SP: sand

or Qi
Total porosily
Volumetric v/ater content
Volumetric eir content
Dry bulk density
Vertical hydiaulic conductivity
Vapor permeability
Capillary zone thickness

Net Rainfall Infiltration
Net infiltration estimate

or (

Fringe

0.41
0.08 • 0.369
0.33 | 0.041

1.7
8.6E+2
1.0E-8
5.0E+0

\(kg/L)
\(cm/d)

NA
Til

Average annual precipitation
Partitioning Parameters

Fraction organic carbon
Soil/water pH

r
or

(cm)

(cm/yr)

(cm/yr)

0.01
6.8

3. Commands and Options

Main Screen

Set Units

Use Default
Values

( Print Sheet

f Help



RBCA Tool Kit for Chemical Releases, Verson 1 3a

RBCA SITE ASSESSMENT

1 OF 7

TIER 2 EXPOSURE

OUTDOOR AIR EXPOSURE PATHWAYS

CONCENTRATION AND INTAKE CALCULATION

• (CHECKED IF PATHWAY IS ACTIVE)

SOILS (15 - 914 cm):

VAPOR INHALATION

Constituents of Concern
Benzene
Ethylbenzene
Tetrachloroethene
Trichloroethene
Xylene (mixed isomers)

1 ) Source Medium

Soil Cone
(mg/kg)

6.6E-1
8.7E+0
1.3E+1
2.0E-1
4.0E+1

2) NAF Value (m*3/kg)
Receptor

On site (0 cm)

_ , Construction
Commercial ... .Worker

5.2E+3
6.1E+3
5.2E+3
52E+3
5.4E+3

58E+2
1 2E+3
56E+2
63E+2
1 1E+3

Oil-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

3) Exposure Medium
Outdoor Air POE Cone (mg/mA3) (1)/(2)

On site (0 cm)

_ , Construction
Commercial Worker

1 .3E-4
1.4E-3
2.5E-3
39E-5
74E-3

1.1 E-3
7.1E-3
2.3E-2
32E-4
37E-2

Off-site 1
(Ocm)

None

Olf-site 2
(Ocm)

None

NOTE. NAF = Natural attenuation factor POE = Point of exposure
Site Name Sauget Area 2
Site Location Combined Soil - P •
Completed By Julie Kabel

MLE
Date Completed 26-Jun-03
Job ID 06105-009-302



RBCA Tool Kit for Chemical Releases, Version 1.3a

RBCA SITE ASSESSMENT;

1OF7

TIER 2 EXPOSURE

OUTDOOR AIR EXPOSURE PATHWAYS

SOILS (15 -914 cm):

VAPOR INHALATION

Constituents of Concern
Benzene
Ethylbenzene
Tetrachloroethene
Trichloroethene
Xylene (mixed isomers)

CONCENTRATION AND INTAKE CALCULATION

• (CHECKED IF PATHWAY IS ACTIVE)

1) Source Medium

Soil Cone,
(mg/kg)

1.1 E+0
7.8E+1
1.5E+1
9.9E-1
3.8E+2

2) NAF Value (m*3/kg)
Receptor

On-site (0 cm)

_ , Construction
Commercial ^^

5.2E+3
6.1 E+3
5.2E+3
5.2E+3
5.4E+3

5.8E+2
1.2E+3
5.6E+2
6.3E+2
1.1 E+3

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

3) Exposure Medium
Outdoor Air POE Cone (mg/mA3) (1)/(2)

On-site (0 cm)

Commercial Conf uc"°"
Worker

2.2E-4
1.3E-2
3.0E-3
1.9E-4
7.0E-2

1.9E-3
6.4E-2
2.8E-2
1.6E-3
3.5E-1

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

NOTE: NAF = Natural attenuation factor POE = Point of exposure
Site Name: Sauget Area 2
Site Location: Combined Soil - P •
Completed By: Julie Kabel

RME
Date Completed: 26-Jun-03
Job ID: 06105-009-302



RBCA Tool Kit for Chemical Releases, Version 1 3a

Site-Specific Soil Parameters
1. Soil Source Zone Characteristics
Hydrogeology

Depth to water-bearing unit
Capillary zone thickness
Soil column thickness

Affected Soil Zone
Depth to top of affected soils
Depth to base of affected soils
Affected soil area
Length of affected soil parallel to

assumed wind direction
Length of affected soil parallel to

assumed GW flow direction

300

General Case Construction

(cm)
(cm)
(cm)

(cm)
(cm)

295

15.24
548.64

2E+07
4500

2E+07
4500 (cm)

](cm)

Site Name: SaugetjArea 2
Location: Combined Soil - U North MLb

Compl. By: Julie Ka'bel

Job ID: 06105-009-302
Date: 26-Jun-03

Vadose Zone Capillary Fringe

( Enter Directly )

Predominant USCS Soil Type
or

Total porosity
Volumetric v/ater content
Volumetric air content
Dry bulk dersity
Vertical hydiaulic conductivity
Vapor permeability
Capillary zone thickness

Net Rainfall Infiltration
Net infiltration estimate

or I NA_
Average annuztl precipitation

Partitioning Parameters
Fraction organ c carbon
Soil/water pH

SW/SP. Sand (D
or

0.41

0.08 • 0.369
0.33 | 0.041

1.7
8.6E+2
1.0E-8
5.0E+0

^ (cm/yr)
or

(cm/yr)

0.01
6.8

3. Commands and Options

Use Default
Values

[ Print Sheet

( Help ~



RBCA Tool Kit for Chemical Releases, Version 1 3a

RBCA SITE ASSESSMENT

1 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS • (CHECKED IF PATHWAY IS ACTIVE)

SOILS (15 -549 cm):

VAPOR INHALATION

Constituents of Concern
Dichloroethane, 1 ,2-
Benzene
Ethylbenzene
Tetrachloroethene
Trichloroethene
Xylene (mixed isomers)

1 ) Source Medium

Soil Cone,
(mg/kg)

3.2E-1
6.8E-1
3.5E+0
2.0E+0
1.1E-1
2.5E+1

2) NAF Value (mA3/kg)
Receptor

On-site (0 cm)

„ Construction
Commercial ^^

8.7E+3
8.7E+3
8.7E+3
8.7E+3
8.7E+3
8.7E+3

1.1E+3
5.8E+2
1.2E+3
5.6E+2
6.3E+2
1.1 E+3

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

3) Exposure Medium
Outdoor Air POE Cone (mg/mA3) (1)/(2)

On-site (0 cm)

„ , ConstructionCommercial ... ,Worker

3.7E-5
7.8E-5
4.0E-4
2.2E-4
1.2E-5
2.9E-3

2.9E-4
1.2E-3
2.8E-3
3.5E-3
1 .7E-4
2.3E-2

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

NOTE: NAF = Natural attenuation factor POE = Point of exposure
Site Name: Sauget Area 2
Site Location1 Combined Soil - Q North_MLE
Completed By: Julie Kabel

Date Completed: 26-Jun-03
Job ID: 06105-009-302



RBCA Tool Kit for Chemical Releases, Version 1.3a

RBCA SITE ASSESSMENT

1OF7

1
TIER 2 EXPOSURE

OUTDOOR AIR EXPOSURE PATHWAYS

SOILS (15 - 549 cm):

VAPOR INHALATION

Constituents of Concern
Dichloroethane, 1,2-
Benzene
Ethylbenzene
Tetrachloroethene
Trichloroethene
Xylene (mixed isomers)

CONCENTRATION AND INTAKE CALCULATION

• (CHECKED IF PATHWAY IS ACTIVE)

1) Source Medium

Soil Cone.
(mg/kg)

7.4E-1
1.6E+0
7.8E+0
4.9E+0
2.1 E-1
5.8E+1

2) NAF Value (m*3/kg)
Receptor

On-site (0 cm)

„ , Construction
Commercial „.

8.7E+3
8.7E+3
8.7E+3
8.7E+3
8.7E+3
8.7E+3

1.1 E+3
5.8E+2
1 .2E+3
5.6E+2
6.3E+2
1.1 E+3

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

3) Exposure Medium
Outdoor Air POE Cone (mg/m*3) (1)/(2)

On-site (0 cm)

_ , Construction
Commercial

Worker

8.5E-5
1 .9E-4
8.9E-4
5.6E-4
2.4E-5
6.7E-3

6.8E-4
2.8E-3
6.3E-3
8.8E-3
3.2E-4
5.3E-2 I

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

NOTE: NAF = Natural attenuation factor POE = Point of exposure
Site Name: Sauget Area 2
Site Location: Combined Soil - Q North,
Completed By: Julie Kabel

RME
Date Completed: 26-Jun-03
Job ID: 06105-009-302



RBCA Tool Kit for Chemical Releases, Version 1 3a

Site-Specific Soil Parameters
Source ZoricTCFiaracferfsfics

Hydrogeology
Depth to water-bearing unit
Capillary zone thickness
Soil column thickness

Affected Soil Zone
Depth to top of affected soils
Depth to base of affected soils
Affected soil area
Length of affected soil parallel to

assumed wind direction
Length of affected soil parallel to

assumed GW flow direction

C'J
General Case Construction

300 (cm)
5 (cm)

295 (cm)

15.24
54864

2E+07
4500

2E+07
4500

(cm)
(cm)

(cm)

Site Name: SaugetiArea 2
Location: Combined Soil - (J bouth_MLh

Compl. By: Julie Kiibel

Job ID: 06105-009-302
Date: 26-Jun-03

UrfaCe Soil Column VadoseZone^ Caoillarv Fringe
Predominant USCS Soil Type SW/SP sand y r^

*_^ ~ ~ ~ I . V '

°r (jnter Directly^) I V
Total porosily
Volumetric v/ater content
Volumetric eir content
Dry bulk density
Vertical hydiaulic conductivity
Vapor permeability
Capillary zone thickness

Net Rainfall Infiltration
Net infiltration estimate

or

0.08 • 0.369
0.33 I 0.041

1.7
8.6E+2
1.0E-8
5.0E+0

(kg/L)
(cm/d)

NA

(cm)

} (cm/yr)
or

Average annual precipitation
Partitioning Parameters

Fraction organic carbon
Soil/water pH

__ ] (cm/yr)

0.01
6.8

3. CommaridslmcrDptfons

Use Default
Values

Print Sheet

Help



RBCA Tool Kit for Chemical Releases, Vers on 1.3a

RBCA SITE ASSESSMENT

1 OF 7

TIER 2 EXPOSURE

OUTDOOR AIR EXPOSURE PATHWAYS
SOILS (15 - 549 cm):

VAPOR INHALATION

Constituents of Concern
Benzene
Ethylbenzene
Toluene
Trichloroethene
Xylene (mixed isomers)

CONCENTRATION AND INTAKE CALCULATION

• (CHECKED IF PATHWAY IS ACTIVE)

1 ) Source Medium

Soil Cone.
(mg/kg)

1.3E-1
1.4E+1
6.5E+1
2.2E-2
9.5E+1

2) NAF Value (mA3/kg)
Receptor

On-site

Commercial

8.7E+3
8.7E+3
8.7E+3
8.7E+3
8.7E+3

(Ocm)

Construction
Worker

5.8E+2
1.2E+3
8.0E+2
6.3E+2
1.1 E+3

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

3) Exposure Medium
Outdoor Air POE Cone (mg/mAa) (1)/(2)

On-site (0 cm)

„ , ConstructionCommercial ... .Worker

1.5E-5
1.6E-3
7.5E-3
2.5E-6
1.1 E-2

2.3E-4
1.1 E-2
8.1 E-2
3.4E-5
8.8E-2

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

NOTE: NAF = Natural attenuation factor POE = Point of exposure
Site Name: Sauget Area 2
Site Location: Combined Soil - Q South_MLE
Completed By: Julie Kabel

Date Completed: 26-Jun-03
Job ID: 06105-009-302



RBCA Tool Kit for Chemical Releases, Vers on 1.3a

RBCA SITE ASSESSMENT

1 OF 7

TIER 2 EXPOSURE

OUTDOOR AIR EXPOSURE PATHWAYS

CONCENTRATION AND INTAKE CALCULATION

• (CHECKED IF PATHWAY IS ACTIVE)

SOILS (15 - 549 cm):

VAPOR INHALATION

Constituents of Concern
Benzene
Ethylbenzene
Toluene
Trichloroethene
Xylene (mixed isomers)

1 ) Source Medium

Soil Cone,
(mg/kg)

3.0E-1
3.5E+1
1.7E+2
5.2E-2
2.5E+2

2) NAF Value (m*3/kg)
Receptor

On-slte (0 cm)

_ . , Construction
Commercial ^^

8.7E+3
8.7E+3
8.7E+3
8.7E+3
8.7E+3

NOTE: NAF = Natural attenuation factor

5.8E+2
1 .2E+3
8.0E+2
6.3E+2
1.1 E+3

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

3) Exposure Medium
Outdoor Air POE Cone. (mg/mA3) (1)/(2)

On-site (0 cm)

_ . . ConstructionCommercial ... .Worker

3.4E-5
4.1 E-3
1.9E-2
5.9E-6
2.9E-2

POE = Point of exposure

5.2E-4
2.9E-2
2.1 E-1
8.1 E-5
2.3E-1

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

Site Name: Sauget Area 2
Site Location: Combined Soil - Q South_RME
Completed By: Julie Kabel

Date Completed: 26-Jun-03
Job ID: 06105-009-302



RBCA Tool Kit for Chemical Releases, Version 1.3a

Site-Specific Soil Parameters
T. Soil Source Zone Characteristics
Hydrogeology

Depth to water-bearing unit
Capillary zone thickness
Soil column thickness

Affected Soil Zone
Depth to top of affected soils
Depth to base of affected soils
Affected soil area
Length of affected soil parallel to

assumed wind direction
Length of affected soil parallel to

assumed GW flow direction

General Case Construction

300 1 (cm)
23 (cm)
271 (cm)

15.24
792.48

2E+07
4500

2E+07
4500

(cm)
(cm)

[I

(cm)

(cm)

Site Name: SaugetjArea 2
Location: Combmecl boil -

Compl. By: Julie Kdbel

Job ID: 06105-009-302
Date: 26-Jun-03

in VadoseJJone Caoillaiy_Fringe
Predominant USCS Soil Type [CL: sity ciay

or ( Enter Directly ) j W or
Total porosity
Volumetric voter content
Volumetric air content
Dry bulkdersity
Vertical hydiaulic conductivity
Vapor permeability
Capillary zone thickness

Net Rainfall Infiltration
Net infiltration estimate

or ( NA )
Average annufil precipitation

Partitioning Parameters
Fraction organ c carbon
Soil/water pH

0.36
0.34 • 0.35
0.02 | 0.010

1.7
8.6E-3
1.0E-13
2.9E+1

or

\(kg/L)
\(cm/d)
\(cm"2)
\(cm)

} (cm/yr)

\(cm/yr)

0.01
6.8

3. Commands and Options

Main Screen

Set Units

Use Default
Values

Print Sheet )

Help



RBCA Tool Kit for Chemical Releases, Version 1 3a

RBCA SITE ASSESSMENT

1 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INT<VKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS • (Ch ECKED IF PATHWAY IS ACTIVE)

SOILS (15 -792 cm).

VAPOR INHALATION

Constituents of Concern
Tnchloroethane, 1,1,2-
Dichloroethane, 1,2-
Dichloroethene, cis-1 ,2-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethene
Xylene (mixed isomers)

1 ) Source Medium

Soil Cone
(mg/kg)

1.7E+0
1.7E+1
62E+0
2.6E+1
2.3E+2
2.8E+0
9.0E+0
2.2E+2
1.8E+2
2.5E+2
4.5E+1

2) NAF Value (m*3/kg)
Receptor

On-site (0 cm)

„ . Construction
Commercial Wof|<er

6.3E+4
1.1 E+5
1 2E+5
1.1 E+5
2.1 E+5
1 3E+5
2.6E+5
1.5E+5
1.5E+5
48E+4
21 E+5

1.3E+4
23E+4
23E+4
22E+4
4.1E+4
2.5E+4
52E+4
3.1E+4
3.1 E+4
9.7E+3
42E+4

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

3) Exposure Medium
Outdoor Air POE Cone (mg/mA3) (1)/(2)

On-site (0 cm)

„ . Construction
Commercial ... ,Worker

2.7E-5
1 .5E-4
54E-5
2.4E-4
1.1 E-3
22E-5
3.5E-5
1 .4E-3
1 .2E-3
5.2E-3
22E-4

1.3E-4
74E-4
27E-4
1 .2E-3
5.6E-3
1 1E-4
1 7E-4
72E-3
5.8E-3
2.6E-2
1 1E-3

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

NOTE NAF = Natural attenuation factor POE = Point of exposure
Site Name Sauget Area 2
Site Location Combined Soil - FLMLE
Completed By Julie Kabel

Date Completed 26-Jun-03
Job ID 06105-009-302



RBCA Tool Kit tor Chemical Releases, Vers on 1 3a

RBCA SITE ASSESSMENT

1 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS • (CHECKED IF PATHWAY IS ACTIVE)

SOILS (15 -792 cm):

VAPOR INHALATION

Constituents of Concern
Trichloroethane, 1,1 ,2-
Dichloroethane, 1 ,2-
Dichloroethene, cis-1, 2-
Benzene
Chlorobenzene
Chloroform
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethene
Xylene (mixed isomers)

1 ) Source Medium

Soil Cone
(mg/kg)

3.2E+0
3.3E+1
1.4E+1
5.2E+1
5.9E+2
4.9E+0
1.6E+1
4.5E+2
3.2E+2
2.2E+3
8.9E+1

2) NAF Value (m*3/kg)
Receptor

On-site (0 cm)

_ Construction
Commercial Worker

6.3E+4
1.1 E+5
1 .2E+5
1.1 E+5
2.1 E+5
1.3E+5
2.6E+5
1 .5E+5
1.5E+5
4.8E+4
2.1 E+5

(JL3E+4
2.3E+4
2.3E+4
2.2E+4
4.1 E+4
2.5E+4
5.2E+4
3.1 E+4
3.1 E+4
9.7E+3
4.2E+4

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

3) Exposure Medium
Outdoor Air POE Cone (mg/mA3) (1)/(2)

On-site (0 cm)

„ . Construction
Commercial Wof|<er

5.0E-5
2.9E-4
1.2E-4
4.8E-4
2.8E-3
3.9E-5
6.2E-5 l
2.9E-3
2.0E-3
4.5E-2
4.2E-4

2.5E-4
1 .4E-3
5.9E-4
2.4E-3
1.4E-2
1 .9E-4
3.1E-4
1 .4E-2
1.0E-2
2.3E-1
2.1 E-3

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

NOTE: NAF - Natural attenuation factor POE = Point of exposure
Site Name: Sauget Area 2
Site Location: Combined Soil - R.
Completed By: Julie Kabel

RME
Date Completed: 26-Jun-03
Job ID: 06105-009-302



RBCA Tool Kit for Chemical Releases, Version 1.3a

Site-Specific Soil Parameters
1. Soil Source Zone Characteristics
Hydrogeology

Depth to water-bearing unit
Capillary zone thickness
Soil column thickness

Affected Soil Zone
Depth to top of affected soils
Depth to base of affected soils
Affected soil area
Length of affected soil parallel to

assumed wind direction
Length of affected soil parallel to

assumed GW flow direction

300
General Case Construction

(cm)
(cm)
(cm)

29
271

15.24
304.8

2E+07
4500

2E+07
4500

(cm)
(cm)
(cmA2)
(cm)

(cm)

Site Name: SaugetjArea 2
Location: Combinep Soil - S_MLh

Compl. By: Julie Kc)bel
Column

Predominant USCS Soil Type
or

Total porosity

Job ID: 06105-009-302
Date: 26-Jun-03,

Enter Directly

Vadose Zone Capillary Fringe
JCL: Silty Clay |^1 fV)

I lNU or |

Volumetric water content
Volumetric air content
Dry bulk density
Vertical hydraulic conductivity
Vapor permeability
Capillary zone thickness

Net Rainfall Infiltration
Net infiltration estimate

or ( NA
Average annual precipitation

Partitioning Parameters
Fraction organic carbon
Soil/water pH

0.36
0.34 • 0.35
0.02 | 0.010

1.7
8.6E-3
1.0E-13
2.9E+1

(kg/L)
(cm/d)

or

(cm)

] (cm/yr)

(cm/yr)

0.01
6.8

3. Commands and Options

[ Main Screen

Set Units

Use Default
Values

[ Print Sheet )

Help



RBCA Tool Kit for Chemical Releases, Version 1 3a

RBCA SITE ASSESSMENT

1 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS • (CHECKED IF PATHWAY is ACTIVE)
SOILS (15 -305 cm):

VAPOR INHALATION

Constituents of Concern
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Methylene chloride
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethene
Xylene (mixed isomers)

1 ) Source Medium

Soil Cone
(mg/kg)

1.0E+2
1.2E+1
2.7E+2
1.6E+1
3.0E+2
1.3E+1
1.3E+3
5.4E+1
1.8E+3

2) NAF Value (m*3/kg)
Receptor

On-site (0 cm)

_. , Construction
Commercial ... .Worker

2.0E+4
1.1 E+5
2.1 E+5
66E+4
2.6E+5
1.5E+5
1.5E+5
4.8E+4
2.1 E+5

4.1 E+3
LH_2E+4

4.1 E+4
1.3E+4
52E+4
3.1 E+4
31 E+4
9.7E+3
4.2E+4

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

3) Exposure Medium
Outdoor Air POE Cone (mg/mA3) (I)/ (2)

On-site (0 cm)

_ . Construction
Commercial Wor|<er

5.1 E-3
1.1 E-4
1.3E-3
2.5E-4
1.2E-3
8.4E-5
87E-3
1.1 E-3
8.4E-3

2.5E-2
5.4E-4
6.4E-3
1.2E-3
5.8E-3
4.2E-4
4.4E-2
56E-3
4.2E-2

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

NOTE NAF = Natural attenuation factor POE = Point of exposure

Site Name: Sauget Area 2
Site Location: Combined Soil - S_
Completed By: Julie Kabel

MLE
Date Completed 26-Jun-03
Job ID 06105-009-302



RBCA Tool Kit for Chemical Releases, Vers on 1 3a

RBCA SITE ASSESSMENT

1 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS • (CHECKED IF PATHWAY IS ACTIVE)

SOILS (15 -305 cm):

VAPOR INHALATION

Constituents of Concern
Methyl-2-pentanone, 4-
Benzene
Chlorobenzene
Methylene chloride
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethene
Xylene (mixed isomers)

1 ) Source Medium

Soil Cone,
(mg/kg)

4.0E+2
3.5E+1
1.2E+3
5.7E+1
1.1 E+3
3.3E+1
6.0E+3
2.4E+2
7.3E+3

2) NAF Value (rt^a/kg)
Receptor

On-site (0 cm)

Commercial Construction
Worker

2.0E+4
1.1 E+5
2.1 E+5
6.6E+4
2.6E+5
1.5E+5
1.5E+5
4.8E+4
2.1 E+5

4.1 E+3
2.2E+4
4.1 E+4
1.3E+4
5.2E+4
3.1 E+4
3.1 E+4
9.7E+3
4.2E+4 "1

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

3) Exposure Medium
Outdoor Air POE Cone (mg/mA3) (1)/(2)

On-site (0 cm)

Commercial Construction
Worker

2.0E-2
3.2E-4
5.8E-3
8.6E-4
4.2E-3
2.1 E-4
3.9E-2
5.0E-3
3.5E-2

9.9E-2
1 .6E-3
2.9E-2
4.3E-3
2.1 E-2
1.1 E-3
1.9E-1
2.5E-2
1.7E-1

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

L NOTE: NAF = Natural attenuation factor POE = Point ot exposure
Site Name: Sauget Area 2
Site Location: Combined Soil - S_RME
Completed By Julie Kabel

Date Completed: 26-Jun-03
Job ID. 06105-009-302



RBCA Tool Kit for Chemical Releases, Version 1.3a

Site-Specific Soil Parameters
T7~Soil Source Zone Characteristics

Hydrogeology
Depth to water-bearing unit
Capillary zone thickness
Soil column thickness

Affected Soil Zone
Depth to top of affected soils
Depth to base of affected soils
Affected soil area
Length of affected soil parallel to

assumed wind direction
Length of affected soil parallel to

assumed GW flow direction

General Case Construction

(cm)
(cm)
(cm)

579.12

574.12

(cm)
(cm)

r
(cm)

(cm)

Site Name: Sauget: Area 2
Location: U - AA-U-6-^4

Job ID: 06105-009-302
Date: 1-Jun-03

Compl. By: Julie Kibel
Column

Enter Directly"^)

Predominant USCS Soil Type
or

Total porosity

Volumetric water content
Volumetric air content
Dry bulk density
Vertical hydraulic conductivity
Vapor permoability
Capillary zone thickness

Net Rainfall Infiltration
Net infiltration estimate

Vadose Zone Capillary Fringe
SW/SP: Sand

or

1.7
8.6E42
1.0E-8
5.0E+0

or or
Average annual precipitation

Partitioning Parameters
Fraction organic carbon
Soil/water pH

3. Commands and Options

0.01
6.8

(D

\(kg/L)
\(cm/d)
\(cm*2)
\(cm)

] (cm/yr)

] (cm/yr)

Main Screen ]

Set Units

Use Default
Values

( Print Sheet )

( Help



RBCA Tool Kit for Chemical Releases, Vers on 1 3a

RBCA SITE ASSESSMENT

5 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

(OUTDOOR AIR EXPOSURE PATHWAYS • (CHECKED IF PATHWAY is ACTIVE)
QROUNDWATER: VAPOR

INHALATION

Constituents of Concern
| Benzene

Exposure Concentration

1) Source Medium

Groundwater
Cone (mg/L)

4.8E-1

2) NAF Value (rrvW)
Receptor

On-site (0 cm)

Commercial

1.2E+4

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

3) Exposure Medium
Outdoor Air POE Cone (mg/m*3) (1)/(2)

On-site (0 cm)

Commercial

4.0E-5

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

NOTE: NAF = Natural attenuation factor POE = Point o( exposure
Site Name: Sauget Area 2
Site Location: Q - AA-Q-6-24
Completed By: Julie Kabel

Date Completed: 1 -Jun-03
Job ID: 06105-009-302



RBCA Tool Kit for Chemical Releases, Version 1.3a

701.04
General Case Construction

(cm)
(cm)
(cm)

29
672.04

Site-Specific Soil Parameters
.Soil Source Zone Characteristics
Hydrogeology

Depth to water-bearing unit
Capillary zone thickness
Soil column thickness

Affected Soil Zone
Depth to top of affected soils
Depth to base of affected soils
Affected soil area
Length of affected soil parallel to

assumed wind direction
Length of affected soil parallel to

assumed GW flow direction

(cm)
(cm)

(cm)

C

Site Name: Sauget Area 2
Location: H - AA-H 1-28

Compl. By. Julie K£ bel

Job ID: 06105-009-302
Date: 1-Jun-03

•UrfaCe bOll Column VadosaZone CaDUIa r̂inge

Predominan t USCS Soil Type LCL: Siltv clav
or f"Enter Directly'1 I W °r

Total porosity
Volumetric v/ater content
Volumetric air content
Dry bulk density
Vertical hydiaulic conductivity
Vapor permoability
Capillary zone thickness

Net Rainfall Infiltration
Net infiltration estimate

0.34 • 0.35
0.02 I 0.010

1.7
8.6E-3
1.0E-13
2.9E+1

(kg/L)
(cm/d)

or or
Average annujil precipitation

Partitioning Parameters
Fraction organ c carbon
Soil/water pH

(cm)

} (cm/yr)

(cm/yr)

0.01
6.8

3. Commands and Options

Main Screen ]

Set Units

Use Default
Values

I Print Sheet

( Help



RBCA Tool Kit for Chemical Releases, Version 1.0

RBCA SITE ASSESSMENT

5 OF

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS (CHECKED IF PATHWAY IS ACTIVE)

GROUNDWATER: VAPOR Exposure Concentration

INHALATION

Constituents of Concern

Benzene
Chloromethane
Chlorobenzene

1 ) Source Medium

Groundwater
Cone. (mg/L)

5.1 E-1
3.2E-3
2.0E+0

2) NAF Value (n-A'i/L)
Receptor

On-site (0 cm)

Commercial

2.9E+6
1.9E+5
3.4E+6

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

3) Exposure Medium
Outdoor Air: POE Cone. (mg/mA3) (1)/(2)

On-site (0 cm)

Commercial

1.8E-7
1.7E-8
5.8E-7

Off -site 1
(Ocm)

None

Off-site 2
(Ocm)

None

NOTE: NAF = Natural attenuation (actor POE = Point of exposure
Site Name: Sauget Area 2
Site Location: R - AA-R-1-28
Completed By: Julie Kabel

Date Completed: 1-Jun-03
Job ID: 06105-009-302



RBCA Tool Kit for Chemical Releases, Version 1.3a

Site-Specific Soil Parameters
. Soil Source ZoncT Characteristics
Hydrogeology

Depth to water-bearing unit
Capillary zone thickness
Soil column thickness

Affected Soil Zone
Depth to top of affected soils
Depth to base of affected soils
Affected soil area
Length of affected soil parallel to

assumed wind direction
Length of affected soil parallel to

assumed GW flow direction

60.96

General Case Construction

' '(cm)
(cm)
(cm)

(cm)
(cm)

(cm)

Site Name: SaugetiArea 2
Location: LeachatejO

Compl. By: Julie Kdbel

Job ID: 06105-009-302
Date: 1-Jun-03

. JurfaCe Soil Column Vadose Zone Capillary Fringe
Predominant USCS Soil Type |sw/sp: sand

or ( Enter Directly ) ) V or
Total porosity
Volumetric water content
Volumetric air content
Dry bulk density
Vertical hydiaulic conductivity
Vapor permeability
Capillary zone thickness

Net Rainfall Infiltration
Net infiltration estimate

or (

0.08 • 0.369
0.33 | 0.041

1.7
8.6E+2
1.0E-8
5.0E+0

NA
Average annuel precipitation

Partitioning Parameters
Fraction organic carbon
Soil/water pH

] (cm/yr)

j (cm/yr)

0.01
6.8

3. Commands and Options

C Main Screen

Set Units

Use Default
Values

( Print Sheet ]

( Help



RBCA Tool Kit for Chemical Releases, Vers.on 1.3a

RBCA SITE ASSESSMENT

5 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS • (CHECKED IF PATHWAY IS ACTIVE)

GROUNOWATER: VAPOR

INHALATION

Constituents of Concern
Benzene
Methyl-2-pentanone, 4-
Chlorobenzene

Exposure Concentration

1 ) Source Medium

Groundwater
Cone. (mg/L)

9.2E-1
2.1 E-1
1.7E+0

2) NAF Value (rrys-3/L)
Receptor

On-site (0 cm)

Commercial

1 .OE+4
5.6E+3
1.5E+4

Olf-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

3) Exposure Medium
Outdoor Air: POE Cone (mg/mA3) (1)/(2)

On-site (0 cm)

Commercial

9.0E-5
3.7E-5
1.2E-4

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

NOTE: NAF = Natural attenuation factor POE = Point of exposure
Site Name: Sauget Area 2
Site Location: Leachate O
Completed By: Julie Kabel

Date Completed: 1-Jun-03
Job ID: 06105-009-302



RBCA Tool Kit for Chemical Releases, Version 1.3a

Site-Specific Soil Parameters
T. Soil Source Zone Characteristics"

Hydrogeology
Depth to water-bearing unit
Capillary zone thickness
Soil column thickness

Affected Soil Zone
Depth to top of affected soils
Depth to base of affected soils
Affected soil area
Length of affected soil parallel to

assumed wind direction
Length of affected soil parallel to

assumed GW flow direction

243.84
5

238.84

General Case Construction

(cm)
(cm)
(cm)

(cm)
(cm)

(cm)

\(cm)

Site Name: Sauget jArea 2
Location: Leachate b

Compl. By: Julie Kajbel

Job ID: 06105-009-302
Date: 1-Jun-03

olumn Vadose Zone Capillary Fringe

Predominant USCS Soil Type [SW/SP: sand

Total porosity
C Enter Directly

©

Volumetric water content
Volumetric air content
Dry bulk density
Vertical hydraulic conductivity
Vapor permeability
Capillary zone thickness

Net Rainfall Infiltration
Net infiltration estimate

or ( NA
Average annual precipitation

Partitioning Parameters
Fraction organic carbon
Soil/water pH

0.41
0.08 • 0.369
0.33 | 0.041

1.7
8.6E+2
1.0E-8
5.0E+0

L
or

~] (cm/yr)

~] (cm/yr)

0.01
6.8

STT^ommancIs ancTOptions

Main Screen

[ Set Units

Use Default
Values

( Print Sheet

f Help



RBCA Tool Kit for Chemical Releases, Vers on 1.3a

RBCA SITE ASSESSMENT

5 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS • (CHECKED IP PATHWAY IS ACTIVE)

QROUNOWATER: VAPOR

INHALATION

Constituents of Concern
Dichloroethane, 1 ,2-
Methyl-2-pentanone, 4-
Acetone
Benzene
Chlorobenzene
Methylene chloride
Tetrachloroethene
Trichloroethene

Exposure Concentration

1) Source Medium

Groundwater
Cone. (mg/L)

2.2E+0
7.5E-1
1.4E+0
4.3E-1
1.2E+0
4.7E-2
8.3E-2
2.0E-2

2) NAF Value (nAT/L)
Receptor

On-site (0 cm)

Commercial

2.1 E+4
1 .5E+4
1.5E+5
1.1 E+4
1.6E+4
1.5E+4
5.5E+3
2.3E+3

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

3) Exposure Medium
Outdoor Air POE Cone (mg/mA3) (1)/(2)

On-site (0 cm)

Commercial

1 .OE-4
4.9E-5
9.6E-6
3.9E-5
7.2E-5
3.2E-6
1.5E-5
8.7E-6

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

L NOTE: NAF = Natural attenuation (actor POE = Polrt of exposure
Site Name. Sauget Area 2
Site Location: Leachate Q
Completed By: Julie Kabel

Date Completed: 1-Jun-03
Job ID' 06105-009-302



RBCA Tool Kit for Chemical Releases, Version 1.3a

Site-Specific Soil Parameters
T. Soil Source Zone Characteristics

Hydrogeology
Depth to water-bearing unit
Capillary zone thickness
Soil column thickness

Affected Soil Zone
Depth to top of affected soils
Depth to base of affected soils
Affected soil area
Length of affected soil parallel to

assumed wind direction
Length of affected soil parallel to

assumed GW flow direction

548.64
5

543.64

General Case Construction

(cm)
(cm)
(cm)

(cm)
(cm)
(cm"2)
(cm)

\(cm)

Site Name: Sauget'Area 2
Location: LeachateJH

Compl. By: Julie Kabel

lurface Soil Column
Predominant USCS Soil Type

or
Total porosity

Job ID: 06105-009-302
Date: 1-Jun-03

one Capillary Fringe
[SW/SP: Sand_

Enter Directly

Volumetric water content
Volumetric air content
Dry bulk density
Vertical hydiaulic conductivity
Vapor permoability
Capillary zone thickness

Net Rainfall Infiltration
Net infiltration estimate

or ( NA

0.08 • 0.369
0.33 | 0.041

1.7
8.6E+2
1.0E-8
5.0E+0

(kg/L)
(cm/d)

(cm)

Average annufsl precipitation
Partitioning Parameters

Fraction organ'c carbon
Soil/water pH

0.01
6.8

. Commands and Options

Main Screen J

Set Units

Use Default
Values

( PrintSheet

( Help



RBCA Tool Kit for Chemical Releases, Vers on 1 3a

RBCA SITE ASSESSMENT

5 OF 7

TIER 2 EXPOSURE CONCENTRATION AND INTAKE CALCULATION

OUTDOOR AIR EXPOSURE PATHWAYS • (CHECKED IF PATHWAY IS ACTIVE)

GROUNDWATER: VAPOR

INHALATION

Constituents of Concern
Dichloroethane, 1,2-
Dichloroethene, cis-1 ,2-
Methyl ethyl ketone
Acetone
Benzene
Chlorobenzene
Chloroform
Methylene chloride
Tetrachloroethene
Toluene
Trichloroethene

Exposure Concentration

1) Source Medium

Groundwater
Cone (mg/L)

5.0E+1
1.3E+1
79E+0
3.2E+1
6.8E+0
1.3E+0
2.0E+0
1.9E+0
3.3E+1
2.1 E+1
1.5E+2

2) NAF Value (rrVXl/L)
Receptor

On-site (0 cm)

Commercial

2.5E+4
3.5E+3
1.1 E+5
3.1 E+5
1.2E+4
1.8E+4
1.4E+4
1 .7E+4
5.9E+3
1.1 E+4
2.9E+3

Off-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

3) Exposure Medium
Outdoor Air POE Cone (mg/m*3) (1)/(2)

On-site (0 cm)

Commercial

2.0E-3
3.8E-3
7.3E-5
1 .OE-4
5.7E-4
7.3E-5
1 .4E-4
1.1E-4
5.6E-3
1.9E-3
5.1 E-2

Oft-site 1
(Ocm)

None

Off-site 2
(Ocm)

None

L NOTE- NAF = Natural attenuation (actor POE = Poirt ot exposure
Site Name- Sauget Area 2
Site Location: Leachate R
Completed By. Julie Kabel

Date Completed. 1-Jun-03
Job ID 06105-009-302





Sauget Area 2
HHRA - RI/FS

APPENDIX M

RISK CALCULATION SPREADSHEETS

Indoor Industrial Worker
Outdoor Industrial Worker

Trespassing Teenager
Construction Worker
Recreational Fisher

August 31, 2003
Revision 0



Sauget Area 2
HHRA - RI/FS

Indoor Industrial Worker
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SAUGET AREA 2 RI/FS
RME

ENSR International

(Receptor

Receptors Evaluated

RME Indoor Industrial Worker

ASSUMPTIONS FOR INDOOR WORKER -RME
INHALATION OF INDOOR AIR

Inhalation Rate

Body Weight

Exposure Time

Exposure Frequency

Exposure Duration (cancer)

Exposure Duration (noncancer)

Lifetime

RME Indoor Industrial Worker

RME Indoor Industrial Worker

RME Indoor Industrial Worker

RME Indoor Industrial Worker

RME Indoor Industrial Worker

RME Indoor Industrial Worker

Assumed
Value Units

Calculated
Value

1 6

70
8

250

25

25

70

(m5 air/hou )

(kg)
(hrs/day) =

(days)/365 (days) =

(yrs)/70(yr<) =

(yrs)/25(yr<) =

(years)

8 OOE+00

685E01

3 57E 01

1 OOE+00

RME indoor air\assum
August 31 2003

Revision 0



ENSR International

SAUGET AREA 2 RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
INDOOR AIR
INDOOR WORKER -RME

Unit Inhalation Inhalation Lifetime
Concentration Absorption Cancer ADDinh Average Excess Lifetime

In Air Adjustment Slope Factor RME Indoor Industrial Worker Daily Dose - Inh Cancer Risk -

Constituent (mg/m3 air) Factor (mg/kg-day)' (mg/kg-day) (mrj/kg-day) Inhalation

VOCs

1,2-Dichloroethane
1,2-Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform

Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Tnchloroethylene

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

1
NA
NA
NA
NA

1
NA

066
1
1
1

NA
1

9 10E-02
NA
NA
NA
NA

7 70E-03
NA

8 05E 02

6 30E-03
1 65E-03
2 10E-02

NA
4 OOE-01

4 47E-02
NA
NA
NA
NA

447E 02
NA

2 95E-02
4 47E-02
4 47E-02
4 47E-02

NA
4 47E-02

4 47E-02
NA
NA
NA
NA

447E-02
NA

2 95E-02
4 47E-02
4 47E-02
4 47E-02

NA
4 47E-02

4 07E-03
NC
NC
NC
NC

3 44E-04

NC
2 38E-03
2 82E-04
7 36E-05
9 39E-04

NC
1 79E-02

RMr -or airtcancer
August 31, 2003

P" '<;ion 0



ENSR International

TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF
INDOOR AIR
INDOOR WORKER -RME

Constituent
VOCs
1 ,2-Dichloroethane
1 ,2-Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Tnchloroethylene

I
Mid

Q - AA-Q-6-24
EPC

(mg/m )

4 07E-03
NC
NC
NC
NC

3 44E-04
NC

2 38E-03
2 82E-04
7 36E-05
9 39E-04

NC
1 79E-02

2 53E-05

Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

8 72E-09
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Total:|| 8.72E-09

R - AA-R-1-28
EPC

(mg/m )

..

-
-
-
-

2 51E-05
1 27E-05

-

2 17E-04
-

-

—

Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

8 64E-09
NC

NCOPC
611E-08
NCOPC
NCOPC
NCOPC
NCOPC

Shallow
O- AA-O-1-16

EPC

(mg/m )

-

-

-
-

--

Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Leachate
O

EPC

(mg/m )

-

-
701E-07

318E-OS
1 62E-05

-
-
-
-
—

—

Risk

NCOPC
NCOPC
NCOPC

NC
NCOPC
1 10E-08

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

6.98E-08 || NCOPC || 1.10E-08

Q
EPC

(mg/m )

7 37E-06

--
8 28E-07
4 65E-07
3 66E-05
1 87E-05

-

1 75E-05
9 29E-05

-

6 02E-05

Risk

3 OOE-08
NCOPC
NCOPC

NC
NC

1 26E-08
NC

NCOPC
NCOPC
1 29E-09
8 73E-08
NCOPC
1 08E-06

R
EPC

(mg/m )

4 72E-07
2 OOE-06
2 70E-08

-
2 06E-08
2 70E-06
1 58E-06
1 88E-06

1 16E-06
7 98E-06
3 02E-06
4 82E-06

Risk

1 92E-09
NC
NC

NCOPC
NC

930E-10
NC

4 48E-09
NCOPC

853E-11
7 49E-09

NC
862E-08

1.21E-06 | 1.01E-07

Notes
- Not a constituent of potential concern in this area/medium
EPC - Exposure Point Concentration
NC - No dose-response value
NCOPC - Not calculated because not a constituent of potential concern in this area/medium
RME - Reasonable Maximum Exposure
VOCs - Volatile Organic Compounds

RME indoor air\c scale
August 31, 2003

Revision 0



ENSR International

SAUGET AREA 2 RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
INDOOR AIR
INDOOR WORKER -RME

Unit Inhalation Inhalation Clironic
Concentration Absorption Reference ADDmh Average

In Air Adjustment Dose RME Indoor Industrial Worker Daily Do:,e-mh

Constituent (mg/m3 air) Factor (mg/kg-day) (mg/kg-day) (mg/kp-day)

VOCs
1,2-Dichloroethane
1,2-Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Tnchloroethylene

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

1 1 40E-03
NA NA

1 2 86E-01
1 8 57E-01

NA NA
1 8 57E-03
1 1 70E-02
1 1 43E-02
1 2 57E-02
1 860E-01
1 1 70E-01
1 1 14E-01
1 1 OOE-02

1 25E-01
NA

1 25E-01
1 25E-01

NA
1 25E-01
1 25E-01
1 25E-01
1 25E-01
1 25E-01
1 25E-01
1 25E-01
1 25E-01

1 2JE-01
NA

1 2 JE-01

1 2 JE-01
NA

1 25E-01
1 25E-01
1 25E-01
1 25E-01
1 25E-01
1 25E-01
1 25E-01
1 2)E-01

Hazard
Index -

Inhalation

8 95E+01
NC

4 38E-01

1 46E-01
NC

1 46E+01
7 37E+00
8 76E+00
4 87E+00
1 46E-01
7 37E-01
1 10E+00
1 25E+01

RMr or aiAnoncancer
August 31, 2003

P



ENSR International

TABLE
POTENTIAL HAZARD INDEX
NONCARCINOGENIC ASSESSMENT
INHALATION OF
INDOOR AIR
INDOOR WORKER -RME

Constituent

VOCs
1 ,2-Dichloroethane
1,2-Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Tnchloroethylene

Reference

HQ (per mg/m )

8 95E+01
NC

4 38E-01
1 46E-01

NC
1 46E+01
7 37E+00
8 76E+00
4 87E+00
1 46E-01
7 37E-01
1 10E+00
1 25E+01

Total HI:

Mid
Q - AA-Q-6-24

EPC

(mg/m3)

2 53E-05
-

HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
3 70E-04
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

3.70E-04

R- AA-R-1-28
EPC

(mg/m )

-
-

-
251E-05
1 27E-05

2 17E-04

-

HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
3 67E-04
9 36E-05
NCOPC
1 06E-03
NCOPC
NCOPC
NCOPC
NCOPC

1.52E-03

Shallow
0- AA-O-1-16

EPC

(mg/m )

-

-

HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Leachate
0

EPC

(mg/m3)

-
-

701E-07
-

3 18E-05
1 62E-05

-

--

HQ

NCOPC
NCOPC
NCOPC
1 02E-07
NCOPC

4 65E-04
1 19E-04
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC || 5.84E-04

Q
EPC

(mg/m )

7 37E-06
-

8 28E-07
4 65E-07
3 66E-05
1 87E-05

-

1 75E-05
9 29E-05

6 02E-05

HQ

6 59E-04
NCOPC
NCOPC
1 21E-07

NC
5 35E-04
1 38E-04
NCOPC
NCOPC
2 55E-06
685E-OS
NCOPC

7 54E-04

2.16E-03

R
EPC

(mg/m )

4 72E-07
2 OOE-06
2 70E-08

2 06E-08
2 70E-06
1 58E-06
1 88E-06

1 16E-06
7 98E-06
3 02E-06
4 82E-06

HQ

4 23E-05
NC

1 18E-08
NCOPC

NC
3 94E-05
1 17E-05
1 65E-05
NCOPC
1 69E-07
5 88E-06
3 32E-06
6 03E-05

180E-04

Notes
- Not a constituent of potential concern in this area/medium

EPC - Exposure Point Concentration

HI - Hazard Index
HQ - Hazard Quotient
NC - No dose-response value
NCOPC - Not calculated because not a constituent of potential concern in this area/medium

RME - Reasonable Maximum Exposure
VOCs - Volatile Organic Compounds

RME indoor air\nc scale
August 31, 2003

Revision 0



ENSR International

SAUGET AREA 2 RI/FS
MLE

Receptor

Receptors Evaluated

MLE Indoor Industrial Worker

ASSUMPTIONS FOR INDOOR INDUSTRIAL WORKER -MLE
INHALATION OF INDOOR AIR

Assumed
Value Units

Calculated
Value

Inhalation Rate

Body Weight

Exposure Time

Exposure Frequency

Exposure Duration (cancer)

Exposure Duration (noncancer)

Lifetime

MLE Indoor Industrial Worker

MLE Indoor Industrial Worker

MLE Indoor Industrial Worker

MLE Indoor Industrial Worker

MLE Indoor Industrial Worker

MLE Indoor Industrial Worker

1 0
70
8

250

7

7

70

(m air/iour)

(kg)
(hrs/da') =

(days)/165 (days) =

(yrs)/7C(yrs) =

(yrs)/7(,rs) =

(years)

8 OOE+00

6 85E 01

1 OOE 01

1 OOE+00

MLE ir airtassum
August 31 2003

P' «ion 0



ENSR International

SAUGET AREA 2 RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
INDOOR AIR
INDOOR INDUSTRIAL WORKER -MLE

Unit Inhalation
Concenlration Absorption

In Air Adjustment

Inhalation Lifetime
Cancer ADDinh Average Excess Lifetime

Slope Factor MLE Indoor Industrial Worker Daily Dose - Inn Cancer Risk -

Constituent

VOCs

1,2-Dichloroethane

1,2-Dichloroethene (total)
2-Butanone (MEK)

4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Tnchloroethylene

(mg/m air)

1 OOE+00

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

Factor

1
NA
NA
NA
NA

1
NA

066
1
1
1

NA
1

(mg/kg-day)

9 10E-02

NA
NA
NA
NA

7 70E-03

NA
8 05E-02
6 30E-03
1 65E-03
2 10E-02

NA
4 OOE-01

(mgykg^day^

7 83E-03
NA
NA
NA
NA

7 83E-03
NA

517E-03
7 83E 03
7 83E-03
7 83E-03

NA
7 83E-03

mg/kg-dayj

7 83E-03
NA
NA
NA
NA

7 83E-03
NA

5 17E-03
7 83E-03
7 83E-03
7 83E-03

NA
7 83E-03

Inhalation

7 12E-04

NC
NC
NC
NC

6 03E-05
NC

4 16E-04
4 93E-05
1 29E-05
1 64E-04

NC
3 13E-03

MLE indoor airtcancer
August 31, 2003

Revision 0



ENSR International

TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF
INDOOR AIR
INDOOR INDUSTRIAL WORKER -MLE

Constituent

VOCs
1,2-Dichloroethane
1,2-Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Telrachloroethene
Toluene
Tnchloroethylene

Reference

Risk (par mg/m )

7 12E-04
NC
NC
NC
NC

6 03E-05
NC

4 16E-04
4 93E-05
1 29E-05
1 64E-04

NC
3 13E-03

Total:

Mid
Q - AA-Q-6-24

€PC

(mg/m )

-
-

-

2 53E-05

—
-

—

Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1 53E-09
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1.53E-09

R-AA-R-1-28
EPC

(mg/m3)

-

-
--

251E-05
1 27E 05

-

2 17E 04

-
-

Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1 51E-09

NC
NCOPC
1 07E-08
NCOPC
NCOPC
NCOPC
NCOPC

Shallow
O- AA-O-1-16

EPC

(mg/m )

-

-
-
-

-
-

-

-

Risk

NCOPC
NCOPC
NCOPC '
NCOPC ',
NCOPC '
NCOPC '
NCOPC
NCOPC '
NCOPC
NCOPC i
NCOPC
NCOPC
NCOPC

Leachate
0

EPt

(mg/m )

-
-
-

7 01E-07

3 18E-05
1 62E-05

-
-
-
-

Risk

NCOPC
NCOPC
NCOPC

NC
NCOPC
1 92E-09

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1.22E-08J) NCOPC |[ 1.92E-Q9

Q
EPC

(mg/m )

7 37E-06
-
-

8 28E-07
4 65E-07
3 66E-05
1 87E-05

-

1 75E-05
9 29E-05

-

6 02E-05

Risk

5 25E-09
NCOPC
NCOPC

NC
NC

221E-09
NC

NCOPC
NCOPC
226E-10
1 53E-08
NCOPC
1 89E-07

2.12E-07

R
E^C

(mg/m )

4 72E-07
2 OOE-06
2 70E-08

-

2 06E-08
2 70E-06
1 58E-06
1 88E-06

1 16E-06
7 98E-06
3 02E-06
4 82E-06

Risk

337E-10
NC
NC

NCOPC
NC

1 63E-10
NC

7 83E-10
NCOPC
1 49E-11
1 31E-09

NC
1 51E-08

1.77E-08

Notes
— Not a constituent of potential concern in this area/medium
EPC - Exposure Point Concentration
MLE - Most Likely Exposure
NC - No dose-response value
NCOPC - Not calculated because not a constituent of potential concern in this area/medium
VOCs - Volatile Organic Compounds

MLE indo scale
August 31, 2003

'vision 0



ENSR International

SAUGET AREA 2 RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
INDOOR AIR
INDOOR INDUSTRIAL WORKER -MLE

Constituent
VOCs
1,2-Dichloroethane
1,2-Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Tnchloroethylene

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADDinh Average

In Air Adjustment Dose MLE Indoor Industrial Worker Daily Dose-mh
(mg/m air) Factor (mg/kg-day) (mg/kg-dayj (mg/l,g-day)

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

1 1 40E-03
NA NA

1 2 86E-01
1 8 57E-01

NA NA
1 8 57E-03
1 1 70E-02
1 1 43E-02
1 2 57E-02
1 8 60E-01
1 1 70E-01
1 1 14E-01
1 1 OOE-02

7 83E-02
NA

7 83E-02
7 83E-02

NA
7 83E-02
7 83E-02
7 83E-02
7 83E-02
7 83E-02
7 83E-02
7 83E-02
7 83E-02

7 33E-02
NA

7 33E-02
7 33E-02

NA
7 33E-02
7 33E-02
7 33E-02
7 33E-02
7 33E-02
7 33E-02
7 33E-02
7 33E-02

Hazard
Index -

Inhalation

5 59E+01
NC

2 74E-01
9 13E-02

NC
9 13E+00
4 60E+00
5 47E+00
3 04E+00
9 10E-02
4 60E-01
6 87E-01
7 83E+00

MLE indoor airtnoncancer
August 31, 2003

Revision 0
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TABLE
POTENTIAL HAZARD INDEX
NONCARCINOGENIC ASSESSMENT
INHALATION OF
INDOOR AIR
INDOOR INDUSTRIAL WORKER -MLE

Constituent

VOCs
1 ,2-Dichloroethane
1,2-Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Tnchloroethylene

Reference

HQ (per mg/m )

5 59E+01
NC

2 74E-01
9 13E-02

NC
9 13E+00
4 60E+00
5 47 E+00
3 04E+00
9 10E-02
4 60E-01
6 87E-01
7 83E+00

Total HI:

Mid
Q - AA-Q-6-24

EPC

(mg/m3)

-

-
-
-

2 53E-05

-
-
-

HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

2 31 E-04

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

R- AA-R-1-28
EPc

(mg/m3)

-
-
-

251E-05
1 27E-05

2 17E-04

-

—

HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
2 29E-04
5 85E-05
NCOPC
6 60E-04
NCOPC
NCOPC
NCOPC
NCOPC

Shallow
O - AA-O-1-16

EPC

(mg/m )

-
-
-
-
-
-

--
-

HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOI'C
NCOPC
NCOPC
NCOPC

Leachate
O

EPC

(mg/m )

-
-
-

701E-07
-

3 18E-05
1 62E-05

-
-
-

—

HQ

NCOPC
NCOPC
NCOPC
6 40E-08
NCOPC
2 90E-04
7 46E-05
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

2.31 E-04 | 9.48E-04 || NCOPC || 3.65E-04

Q
EPC

(mg/m3)

7 37E-06
-
-

8 28E-07
4 65E-07
3 66E-05
1 B7E-05

-
-

1 75E-05
9 29E-05

-
6 02E-05

HQ

4 12E-04
NCOPC
NCOPC
7 56E-08

NC
3 35E-04
8 63E-05
NCOPC
NCOPC
1 59E-06
4 28E-05
NCOPC

4 71 E-04

1.35E-03

R
EPfc

(mg/m3)

4 72E-07
2 OOE-06
2 70E-08

--
2 06E-08
2 70E-06
1 58E-06
1 88E-06

—
1 16E-06
7 98E-06
3 02E-06
4 82E-06

HQ

2 64E-05
NC

7 40E-09
NCOPC

NC
2 47E-05
7 28E-06
1 03E-05
NCOPC
1 06E-07
3 67E-06
2 07E-06
3 77E-05

1.12E-04

Notes
- Not a constituent ot potential concern in this area/medium
EPC - Exposure Point Concentration
HI - Hazard Index
HQ - Hazard Quotient
MLE - Most Likely Exposure
NC - No dose-response value
NCOPC - Not calculated because not a constituent of potential concern in this area/medium
VOCs - Volatile Organic Compounds

MLE mdo -. scale
August 31, 2003

vision 0
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SAUGET AREA 2 RI/FS
RME

[[Receptor

Receptors Evaluated

RME Outdoor Industrial Worker

ASSUMPTIONS FOR OUTDOOR INDUSTRIAL WORKER - RME
INCIDENTIAL INGESTION AND DERMAL CONTACT SURFACE SOIL

Assumed
Value Units

Calculated
Value

Soil Ingestion Rate
Soil on Skin

Skin Exposed
Body Weight

Exposure Frequency

Exposure Duration (cancer)

Exposure Duration (noncancer)
Lifetime
Unit Conversion Factor

RME Outdoor Industrial Worker
RME Outdoor Industrial Worker
RME Outdoor Industrial Worker

RME Outdoor Industrial Worker

RME Outdoor Industrial Worker

RME Outdoor Industrial Worker

RME Outdoor Industrial Worker

50

002

3339
70

190

25

25
70

1 OOE 06

(mg soil/day)
(mg/cm2)
(cm2)

(kg)
(days)/365(days) =
(years)/70(years) =

(yrs)/25(yrs) =
(years)
(kg/mg)

521E01

3 57E-01

1 OOE+00

RMF "1oor worker soilVassum
August 31 2003

R° -ion 0
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SAUGET AREA 2 RI/FS
POTENTIAL CARCINOGENIC RISK
INCIDENTIAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
OUTDOOR INDUSTRIAL WORKER - RME

Constituent

svoc»
2,4,6-Trtchlorophenol
2-Nilroaniline
4-Nilroanilme
Benzo(a)anfhracene
Ber>zo(a)pyrena
Benro(b)fluoranlhene
Dibenzo(a.h)anthracene

P««tlcldes
4.4'-DDT
beta BHC
Dialdnn
gamma-BHC (Lincfane)
Heplochlor

Herbicide*
Pentachlorophenol

PCB»
Tolal PCBs

Dlonin
2.3,7,8 TCOO-TEQ

Metal.
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mercury

Unit Oral • Soil Dermal - Soil Oral Lifetime Lifetime
Concentration Absorption Absorption Cancer ADDing Average ADDder Average Excess Lifeline Excess Lifetime Tolal

in Soil Adjustment Adjustment Slope Factor RME Outdoor Industnal Worker Daily Dose Ing RME Outdoor Indu Inal Worker Daily Dose-Der Cancer Risk • Cancer Risk - Excess Lifetime

(mg/kg soil) Factor Factor (mg/kg-day) ' (mg/kg-day) (mg/kg-dayl (mg/kg day) (mg/kg-day) Ingestion Dermal Conlact Cancer Risk

1 006*00
100E*00
t OOE +OO
1 OOE»00
1 OOE»00
1006+00
1 OOE+00

1 OOE+00
1 OOE«00
1 OOE tOO
t OOE+00
1 OOE+00

1 OOE+00

1 OOE+00

1 OOE +00

t OOE+00
1 OOE+00
100E»00
1 OOE+00
1006+00
1 OOE+00

1
NA
NA

029
029
029
029

1

083

04

NA
03
NA
NA
NA
NA

001
NA
NA

002
002
002
002

001
001
001
001
001

001

004

004

NA
0001

NA
NA
NA
NA

t 106-02
NA

2 10E-02
7 30E-01
7 30E+00
7 30E-01
7 306+00

340E-01
1 80E»00
1 60E+01
1 30E+00
4 50E+00

1 20E-01

2 OOE+00

1 50E+05

NA
1 506+00

NA
NA
NA
NA

1 33E 07
NA
NA

3 85E-08
3 85E-08
3 85E-08
3 85E-08

1 336-07
1 33E-07
1 336-07
1 336-07
1 336-07

1 336-07

1 10E-07

531E-08

NA
3 98E-08

NA
NA
NA
NA

1 33E-07
NA
NA

3 85E 08
3 85E-08
3 85E-08
385E-08

1 33E-07
1 33E-07
1 33E-07
1 33E-07
t 33E-07

1 336-07

1 10E 07

5316 08

NA
3 986 08

NA
NA
NA
NA

1 77E-09
NA
NA

3 55E-09
3 556-09
3 55E-09
3 55E-09

1 77E-09
1 77E-09
1 77E-09
1 77E-09
1 77E-09

1 77E-09

7 09E-09

7 09E-09

NA
1 77E 10

NA
NA
NA
NA

1 776-09
NA
NA

3 55E-09
3 55E-09
3 556-09
3 55E-09

1 776-09
1 776-09
1 776-09
1 776-09
1 776-09

1 77E-09

7 09E-09

7 09E-09

NA
1 77E-10

NA
NA
NA
NA

1 46E.09
NA
NC

281E-08
281E-07
281E-08
281E-07

4516-08
2 39E-07
2 12E-06
1 73E-07
59BE-07

1 59E-08

2 206 07

7 976-03

NA
5 986 08

NA
NA
NA
NA

1956-11
NA
NC

2 59E-09
2 596-08
2 59E-09
2 59E-08

6036-10
3 19E-09
2 84E-OB
2 31E-09
7 98E-09

2 13E-10

1 42E-08

1 06E-03

NA
266E-10

NA
NA
NA
NA

t 48E-09
NC
NC

307E-08
307E-07
3 07E-08
3 07 E- 07

4 586-08
2 42E-07
2 15E-06
1 75E 07
6066-07

1 616-08

2 35E-07

903E-03

NC
6 OOE 08

NC
NC
NC
NC

RME outdoor worker soi1\cancer
August 31 2003

Revision 0



ENSR International

TABLE
POTENTIAL CARCINOGENIC RISK
INCIDENTIAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
OUTDOOR INDUSTRIAL WORKER RME
SAUGET AREA 2 RI/FS

Constituent

SVOC»
2 4 6 Tnchlorophenol
2-Nilfoamline
4-Nitroamline
Benzo(a)anthracene
Benzo(a)pyreno
Benzo(b)fluoranthene
Dibenzo(a h)anttiracene

Pesticides
4 4'-DDT
bela-BHC
Dieldnn
gamma BHC (Lindane)
Heptactilor

Herblcldei
Pentachlorophenol

PCB«
Total PCBs

Dioxin
2 3 7 8-TCDD TEQ

Matals
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mercury

Rererence

Risk

(per mo/kg)

t 48E 09
NC
NC

3 076-08
3 07E-07
3 07E 08
3 07E-07

4 58E-OB
2 42E-07
2 156-08
1 75E-07
606E 07

161E 08

2 35E-07

9 03E 03

NC
6 OOE-08

NC
NC
NC
NC

Total

0

EPC
(mglkg)

..
-

-
1 80E 01

t 08E+01

5 93E 03

Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
3 88E 07
NCOPC
NCOPC

NCOPC

2 53E-06

536E05

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

S 856-05

ONorth

EPC
(mglkg)

7 09E+02

5 08E 02

430E+01

Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

1 66E04

4 59E 04

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC

6 JSE-04

P

EPC
(mg/kg)

-
-

6 70E 01

-

7 02E+00

260E+01
-

Risk

NCOPC
NCOPC
NCOPC
NCOPC
206E07
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

1 65E-06

NCOPC

NCOPC
1 56E06
NCOPC
NCOPC
NCOPC
NCOPC

3 41E-06

QNorth

EPC
(mg/kg)

-
-
-
-

1 80E+00
-

3 70E-01

_

-

-

1 87E+00

-

920E+01

-

Rl.k

NCOPC
NCOPC
NCOPC
NCOPC
5 53E-07
NCOPC
1 14E-07

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

439E-07

NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

1 10E-06

Q Central

E^C
(mil/kg)

-
-
-
-
-
-

-

-

-

2 57 E+00

331E03

1 3CE+01
_
-
_

Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

6 04E-07

2 99E 05

NCOPC
7 80E-07
NCOPC
NCOPC
NCOPC
NCOPC

3 13E-05

QSouth

EPC
(marks)

-
-

1 03E+00
1 05E+00
1 35E+00

-

-
-

2 69E 01
-

-

-

5 10E+00

1 69E-03

t 43E+01
1 35E+01

_

1 81E+02
8 60E+02

-

Risk

NCOPC
NCOPC
NCOPC
3 16E-08
3 22E 07
4 14E-Q8
NCOPC

NCOPC
NCOPC
5 79E-07
NCOPC
NCOPC

NCOPC

1 20E-06

1 53E 05

NC
6 106-07
NCOPC

NC
NC

NCOPC

1 82E-05

Notes

R

EPC
(mglkg)

__

-_

-
-

_

-

-
_
-
_
_

-

Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

S

EPC
(mg/kg)

820E+00
4 60E+00
5 70E+01
8 OOE+00
540E+00
6 60E+00
1 80E+00

1 60E+01
2 60E+01

_

7 506+00
1 50E+00

4 40E+02

1 01E+03

-

-
.

_

-

Risk

121E08
NC
NC

2 46E-07
166E-06
2 03E 07
5 53E-07

7 32E-07
630E06
NCOPC
1 31E06
9 08E 07

711E06

237E-04

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

2 66E-04

• Not a constituent of potential concern in this area/medium
EPC Exposure Point Concentration
NC - No dose-response value
NCOPC - Not calculated because not a constituent or potential concern in this area/medium
PCBs - Polycrilohnated Biphenyls
RME - Reasonable Maximum Exposure
SVOCs - Semi Volatile Organic Compounds
TCDD - TEQ - Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration

RME ouldol
'31 2003
evislon 0
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SAUGET AREA 2 RI/FS
NONCARCINOGENIC HAZARD INDEX
INCID6NTIAL INGESTION AND DERMAL CONTACT
SURFAC6 SOIL
OUTDOOR INDUSTRIAL WORKER - RM6

Constituent

svocs
2.4,6-Tnchlorophenol
2-Nitroaniline
4-Nitroaniline
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a.h)anlhracene

Pesticides
4,4'-DDT
beta-BHC
Dieldnn
gamma. BHC (Lindane)
Heplachlor

Herblcldei
Pentachlorophenol

PCBi
Total PCBs

Dioxin
2.3.7.8 TCDD-TEQ

Meteli
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mercury

Unit Oral • Soil Dermal - Soil Otal Chronic Chronic
Concentretlon Absorption Absorption Reference ADDmg Average ADDder Average

in Soil Adjustment Adjustment Dose RME Outdoor Industnal Worker Daily Dose-Ing RME Outdoor ndustnal Worker Daily Dose-Der
(mg/kg-soil) Factor Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/Vg-day) (mgAg-day)

1 006+00
1 OOE+00
1 OOE+00
1 006+00
1 OOE+00
1 OOE+00
1 OOE+00

1 OOE+00
1 OOE+00
1 OOE+00
1 006+00
1 OOE+00

1 OOE+00

1 006+00

1 OOE+00

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

1
NA

1
NA
NA
NA
NA

1
1
1
1
1

1

083

NA

1
03

1

03
1
2

001
NA

001
NA
NA
NA
NA

001
001
001
001
001

001

004

NA

0007
0001

004
0

001
0007

1 OOE-04
NA

3 006-03
NA
NA
NA
NA

5006-04
3 OOE-04
5 006-05
3006-04
500604

3 OOE-02

2 OOE-05

NA

400604
3 OOE-04
1 006-03
3 OOE-03
2406-02
3006-04

3 72E 07
NA

3 726-07
NA
NA
NA
NA

3 726 07
3 72E-07
3 726-07
3 72E-07
3 726-07

3 72E-07

3 09E-07

NA

3 726-07
1 12E-07
3 72E-07
1 12E-07
3 72E-07
7 44E 07

3 72E 07
NA

3 72E-07
NA
NA
NA
NA

3 726-07
3 726-07
3 726-07
3 72E-07
3 726-07

3 72E-07

3 09E-07

NA

3 726 07
1 12E-07
3 726-07
1 12E-07
3 72E-07
7 44E-07

4 976-09
NA

4 976-09
NA
NA
NA
NA

4 976-09
4 97E-09
4 976-09
4 97E-09
4 976-09

4 97E-09

1 99E-OB

NA

348E-09
497E-10
t 99E-08

0 OOE+00
4 97E-09
3 48E 09

4 976-09
NA

4 97E-09
NA
NA
NA
NA

4 97E-09
4 97E-09
4 97E-09
4 97E-09
4 97E-09

4 97E-09

1 996-08

NA

3 48E-09
497E-10
1 996-08

NA
4 97E-09
3 48E-09

Hazard Hazard
Index • Index -

Ingestion Dermal Contact

3 726 03
NA

1 246-04
NA
NA
NA
NA

7 446 04
t 24E-03
7 446-03
1 24E-03
7 44E-04

1 24E-05

1 546-02

NA

9 30E 04
3 72E-04
3 72E-04
3 72E-05
1 55E-05
2 48E-03

4 97E-05
NA

1 66E-06
NA
NA
NA
NA

9 93E-06
t 66E-05
9 93E-05
1 686-05
9 93E-06

1 66E-07

9 936-04

NA

8 69E-06
166E-06
1 99E-05

NC
2 07E-07
1 16E-05

Total
Hazard

Index

3 77E-03
NC

1 26E-04
NC
NC
NC
NC

7 54 E-04

1 26E-03
7 54E-03
1 28E-03
7546-04

1 26E-05

1 64E-02

NC

9 386-04
3 73E-04
3 926-04
3 72E-05
1 57E-05
2 49E-03

RME outdoor worker soilVioncancer
August 31.2003

Revision 0
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TABLE
POTENTIAL HAZARD INDEX
INCIDENTIAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
OUTDOOR INDUSTRIAL WORKER - RME
SAUGET AREA 2 RI/FS

Constituent

SVOCt
2 4 6-Tnchlorophenol
2-Nitroanlline
4 Nilroanllme
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)tluoranthene
Dibenzo(a h)anthracene

Paitlcldel
4 4 -DDT
beta-BHC
Dieldnn
gamma-BHC (Lindane)
Heptachlor

Herbicides
Pentachlorophenol

PCBs
Tolal PCB!

Dioxin
237 8-TCDD-TEQ

Metals
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mercury

Reference

HQ (per mg/kg)

3 77E-03
NC

1 26E-04
NC
NC
NC
NC

7 54E 04
1 26E-03
754E-03
1 26E 03
7 54E 04

1 26E 05

1 64E 02

NC

9 38E 04
3 73E 04
3 92E 04
3 72E-05
1 57E 05
2 49E-03

Total HI:

Notes

O

EPC
(mg/kfl)

1 80E-01

1 08E+01

5 93E-03

HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
136E-03
NCOPC
NCOPC

NCOPC

1 77E 01

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1.79E-01

ONorth

EPC
(mg/kg)

-

7096+02

5 08E 02

4 30E+01

HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

1 16E+01

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1 07E 01

1.HE+01

P

EPC
(mo/kg)

-
6 70E-01

7 02E+00

2 60E+01

HQ

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

1 15E01

NCOPC

NCOPC
9 71E-03
NCOPC
NCOPC
NCOPC
NCOPC

1.25E-01

QNorth

EPC
(mg/kg)

-

-
1 80E+00

-
3 70E-01

-

-

t 87E+00

-
_

920E+01

-

HQ

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

3 07E 02

NCOPC

NCOPC
NCOPC
3 60E-02
NCOPC
NCOPC
NCOPC

6 67E-02

Q Central

EPC
(mg/kg)

-
-_

-

-

-
-
-
-
-

2 57E+00

331E03

-
1 30E+01

_
-

-

HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

4 23E 02

NC

NCOPC
4 88E-03
NCOPC
NCOPC
NCOPC
NCOPC

4.716-02

Q South

EPC
(mg/kg)

-
-
-

1 03E+00
1 05E+00
1 35E+00

-

-
-

2 69E 01
-

-

-

5 10E+00

1 69E-03

1 43E+01
1 35E+01

_

1 81E+02
860E+02

-

HQ

NCOPC
NCOPC
NCOPC

NC
NC
NC

NCOPC

NCOPC
NCOPC
2 03E-03
NCOPC
NCOPC

NCOPC

8 38E 02

NC

1 34E-02
5 04E-03
NCOPC
6 73E 03
1 35E-02
NCOPC

1.24E-01

R

EPC
(mg/kg)

-
-
-
-
-
-
-

-
-
-
-

-

-

-

_

-

HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

S

EPC
(mg/kg)

8 20E+00
4 60E+00
5 70E+01
8 OOE+00
5 40E+00
6 60E+00
1 80E+00

1 60E+01
260E+01

_

7 50E+00
1 50E+00

4 40E+02

1 01E+03

-

_

-

HQ

3 09E 02
NC

7 16E-03
NC
NC
NC
NC

1 21E-02
3 27E 02
NCOPC
9 42E 03
1 13E03

5 53E-03

1 66E+01

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1.67E+01

- Not a constituent of potential concern in this area/medium
FPC - Exposure Point Concentration
HQ - Hazard Quotient
NC - No dose-response value
NCOPC - Not calculated because not a constituent of potential concern m this area/medium
PCBs - PolycMonnaled Biphenyls
RME - Reasonable Maximum Exposure
SVOCs - Semi Volatile Organic Compounds
TCDD - TEQ - Tetrachlorodibenzo-p-dloxln Toxic Equivalents Concentration

soil\nc scale
st 31 2003
'evtstonO
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Assumed
Valuo Units

Calculated
Value

1 6 (m air/hour)

70 (kg)

8 (hrs/day) = 8 OOE+00

190 (days)/365 (days) = 5 21E 01

25 (yrs)/70(yrs) = 3 57E 01

25 (yrs)/25(yrs) = 1 OOE+00

70 (years)

August 31 2003
Revision 0

SAUGET AREA 2 RI/FS
RME

Receptor

Receptors Evaluated

RME Outdoor Industrial Worker

ASSUMPTIONS FOR OUTDOOR INDUSTRIAL WORKER •
INHALATION OF OUTDOOR AIR FROM SOIL

RME

Inhalation Rate

Body Weight

Exposure Time

Exposure Frequency

Exposure Duration (cancer)

Exposure Duration (noncancer)

Lifetime

RME Outdoor Industrial Worker

RME Outdoor Industrial Worker

RME Outdoor Industnal Worker

RME Outdoor Industrial Worker

RME Outdoor Industrial Worker

RME Outdoor Industnal Worker

RME outdoor worker outdoor air ssoil\assum
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SAUGET AREA 2 RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR FROM SOIL
OUTDOOR INDUSTRIAL WORKER - RME

Constituent

VOCs (al
1,1,2-Trichloroethane
1 ,2-Dlchloroethane
1,2-Dlchloroelhene (total)
4-Methyl-2-pentanone (MIBK)
Benzene
Chlorobenzene
Chloroform
Dlchloromethane
Ethylbenzene
Telrachloroethene
Toluene
Tnchloroethylene
Xylenes. Total

SVOCs (bl
2,4,6-Trtchlorophenol
2-Nitroanilme
4-Nitroamline
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dlbenzo(a,h)anthracene

Pesticides Ibl
4,4'-DDT
beta-BHC
Dieldnn
gamma-BHC (Lmdane)
Heplachlor

Herb|clde* (b)
Pentachlorophenol

PCBs (bl
Total PCBs

Dioxin Ibl
2,3.7.8-TCDD-TEQ

Met«H (bl
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mercury

Unit Inhalation
Concentration Absorption

In Air Adjustment
(mg/m* air) Factor

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

1 OOE+00

1 OOE+00

1 OOE+00

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

1
1

NA
NA

1
NA

066
1
1
1

NA
1

NA

1
NA
NA

1
1
1
1

1
1
1

NA
1

NA

1

055

NA
1
1
t

NA
NA

Inhalation Lifetime
Cancer ADQmh Average Excess Lifetime

Slope Faclor RME Ouldoor Industrial Worker Daily Dose - Inh Cancer Risk -
(mg/kg-day)' (mg/kg-day) (mg/Vg-day) Inhalation

5 60E-02
9 10E-02

NA
NA

7 TOE 03
NA

8 05E-02
1 65E 03

NA
2 10E 02

NA
4 OOE-01

NA

1 09E 02
NA
NA

3 10F-01
3 1 OE+00
3 10F 01
3 10E+00

3 40E-01
1 86E+00
1 61E+01

NA
4 55C+00

NA

2 OOE+00

1 50E+05

NA
1 51E+01
6 30E+00
4 20E+01

NA
NA

3 40E-02
3 40E-02

NA
NA

3 40E-02
NA

2 24E-02
3 40E-02
3 40E 02
3 40E 02

NA
3 40E 02

NA

3 40E 02
NA
NA

3 40E 02
3 40E 02
3 40E 02
T 40E 02

3 40E 02
3 40E 02
3 40E-02

NA
3 40E 02

NA

3 40E-02

1 87E-02

NA
3 40E-02
3 40E 02
3 40E 02

NA
NA

3 40E-02
3 40E-02

NA
NA

3 40E-02
NA

2 24E-02
3 40E-02
3 40E 02
3 40E 02

NA
3 40E 02

NA

3 40E-02
NA
NA

3 40F 02
3 40E-02
3 40E 02
3 40E 02

3 40E 02
3 40E-02
3 40E-02

NA
3 40E 02

NA

3 40E-02

1 87E-02

NA
340E-02
3 40E-02
3 40E-02

NA
NA

1 90E-03
3 09E-03

NC
NC

2 62E-04
NC

1 81 E-03

5 59E-05
NC

7 14E 04
NC

1 36E-02
NC

3 69E 04
NC
NC

1 05E 02
1 05E-01
1 05E 02
1 05E 01

1 15E-02
6 31 E-02

5 47E-01
NC

1 55E 01

NC

8 80E-02

2 80F+03

NC
5 13E-01
2 14E-01
1 43E+00

NC
NC

RME •'or worker outdoor air ssoil\cancer
August 31 2003
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TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR FROM SOIL
OUTDOOR INDUSTRIAL WORKER RME

Constituent

VOC» 111
1 1 2 Trlchloroelhane
1 2 Dlcflloroeihane
t 2 OlcMoroethene (total)
4 Melhyl 2 penlanone (MIBK)
Benzene
Cnlorobenzene
Chloroform
Dlchloromefhane
Elh/lbenzene
Telrachloroathena
Toluene
Trlchtoroethylene
Xylanas Total

SVOCi Ibl
2 4 3 Trichlorophenol
2 NitroanUlna
4 Nitroaniline
Ben2o(a)anthracene
Benzo(a)pyrene
8enzo(b)tluoranthana
Dibenzofa h)anlhracena

Pe»(lclilei (bl
44 DDT
bata BHC
Dleldrln
gamma BHC (Lindane)
Heplachlor

Herbicides Ibl
Pentachlorophenol

PC8« Ibl
Tolal PCBs

Dioxin (bl
2 3 7 8 TCDD TEQ

Mains Ibl
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mercury

Reference

Risk (per mg/m')

1 90E 03
3 09E 03

NC
NC

2 62E 04
NC

181E03
5 59E 05

NC
7 14E 04

NC
136E02

NC

3 69E 04
NC
NC

1 05E 02
1 05E Ot
1 05E 02
1 05E 01

1 15E 02
63IE02
5 47E 01

NC
1 55E 01

NC

6 80E 02

2 BOE+03

NC
5 I3EOI
2 14E01
1 43E+00

NC
NC

Total

O
EPC

(mg/m1)

3 50E 02
5 20E 02

1 90E 01

2 70E 02

970EO)

2 45E 10

1 47E 08

808E 12

Risk

NCOPC
NCOPC
NCOPC
NCOPC
916E06

NC
NCOPC
NCOPC

NC
NCOPC

NC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
1 34E 10
NCOPC
NCOPC

NCOPC

1 OOE 09

2 27E 08

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

B 19E 09

ONorth
EPC

(mfl/m'l

6 60E 03
4 60E 02

8 30E 03
7 20E 02
6 50E 04

3 70E 01

6 43E 07

461E 11

3 90E 08

Risk

NCOPC
NCOPC
NCOPC
NCOPC
1 73E06

NC
NCOPC
4 64E 07

NC
4 64E 07
NCOPC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

4 37E 08

1 29E 07

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC

2 83E 06

P
EPC

(mg/mj)

220E 04

1 30E 02
3 OOE 03

1 90E 04
7 OOE 02

9I3E 10

9 57E 09

3 54E 08

Risk

NCOPC
NCOPC
NCOPC
NCOPC
5 766 08
NCOPC
NCOPC
NCOPC

NC
2 HE 06

NCOPC
258E06

NC

NCOPC
NCOPC
NCOPC
NCOPC
963E 11
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

651E 10

NCOPC

NCOPC
1 82E 08
NCOPC
NCOPC
NCOPC
NCOPC

4 806-06

QNorth
EPC

(mg/m')

8 50E 05

1 90E 04

890E04
560E04

240E05
6 70E 03

2 45E 09

5 04E 10

2 55E 09

1 25E 07

Risk

NCOPC
2 63E 07
NCOPC
NCOPC
4 97E 08
NCOPC
NCOPC
NCOPC

NC
4 OOE 07
NCOPC
3 28E 07

NC

NCOPC
NCOPC
NCOPC
NCOPC
259E 10
NCOPC
5 32E 1 1

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

1 73E 10

NCOPC

NCOPC
NCOPC
2 69E 08
NCOPC
NCOPC
NCOPC

1 07E 0«

Q C intral
EPC

(mg/m1)

351E09

451E 12

1 77E 08

Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

2 39E 10

1 26E 08

NCOPC
9 10E 09
NCOPC
NCOPC
NCOPC
NCOPC

2 20E 09

O Soulh
EPC

(mg/m1)

—

3 40E 05
-

4 IDE 03

190E02
590E06
290E02

_

I40E09
1 43E 09
184E09

367E 10

6 95E 09

2 30E 12

195E08
1 84E 08

2 47E 07
1 17E06

Risk

NCOPC
NCOPC
NCOPC
NCOPC
890E09
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC
8 02E 08

NC

NCOPC
NCOPC
NCOPC
I48E 11
1 51E 10
1 94E 11
NCOPC

NCOPC
NCOPC
201E 10
NCOPC
NCOPC

NCOPC

473E 10

6 46E 09

NC
9 45E 09
NCOPC
3 52E 07

NC
NCOPC

4 ffftE 07

R
EPC

(mg/m'l

5 OOE 05
290E04
1 20E04

4 80E 04
260E03
3 ME 05

620E05
2 90E 03
2 OOE 03
4 SOE 02
4 ME 05

Risk

952E08
8 97E 07

NC
NCOPC
126E07

NC
704E08
NCOPC

NC
207E06

NC
t 12E 04

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

6 15E 04

S
EPC

(mg/m1)

2 OOE 02
320E04
580E03

860E04
420603
2 10E 04
380E02
5 OOE 03
3 SOE 02

1 I2E 08
6 27E 09
7 77E 08
1 09E 08
736E09
9 OOE 09
245E09

2 18E 08
3 54E 08

1 02E 08
204E09

6 OOE 07

1 37E06

Risk

NCOPC
NCOPC
NCOPC

NC
8 38E 09

NC
NCOPC
48IE08

NC
1 50E 07

NC
6 80E 05

NC

4 I2E 12
NC
NC

1 15E 10
7 76E 10
948E 11
2 59E 10

252E 10
224E09
NCOPC

NC
3 I6E 10

NC

9 35E 08

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

< I4E OS

Notes
Not a constituent or potential concern In this area/medium

EPC Exposure Point Concentration
NC No dose-response value
NCOPC Not calculated because no) a constituent of potential concern in this area/medium
PCBs Polychlorlnaled Biphenyls
•*ME Reasonable Maximum Exposure
SVOCs Semi Vofal le Organic Compounds
TCDD TEQ Teltachtorodibenzo p dioxin Toxic Equivalents Concentiallon
VOCs Volatile Organic Compound]

RME outdoor worker outdoor air ssoi,\c scale
August 31 2003

Revision 0
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SAUGET AREA 2 RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR FROM SOIL
OUTDOOR INDUSTRIAL WORKER - RME

Constituent

VOCs (a)
1.1.2-Trlchloroethane
1 ,2-Dlchloroethane
1,2-Dlctiloroethene (total)
4-Melhyl-2-pentanone (MIBK)
Benzene
Chlorobenzene
Chloroform
Dichloromelhane
Ethylbenzene
Tetrachloroethene
Toluene
Trlchtoroethylene
Xylenes. Tolal

SVQC» (bl
2.4,6-Trichlorophenol
2-Nitroaniline
4-Nilroanitme
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene

Pesticides (bl
4,4'-DDT
beta-BHC
Dieldnn
gamma-BHC (Lindane)
Heplachlor

Herbicides (bl
Pentachlorophenol

PCBs (bl
Total PCBs

Dioxin (bl
2.3.7,8-TCDD-TEQ

Metals (bl
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mercury

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADDinh Average

In Air Adjustment Dose RME Ouldoor Industrial Worker Daily Dose-inn
(mg/m4 air) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day)

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE +00
1 OOE+00
1 OOE +00
1 OOE+00
1 OOE+00
1 OOE+00

1 OOE+00
OOE+00
OOE+00
OOE+00
OOE+00
OOE+00
OOE+00

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

1 OOE+00

1 OOE+00

1 OOE+00

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

NA
1

NA
1
1
1
1
1
1
1
1
1
1

NA
1

1

NA
NA

NA
NA

NA

NA

NA
NA
NA

NA

NA

NA

NA
NA
NA

1

1

1

NA
1 40E-03

NA
8 57E-01
8 57E-03
1 70E-02
1 43E-02
8 60E-01
2 86E 01
1 70E-01
1 14E-01
1 OOF-02
2 86E-02

NA
5 71E 05
1 14E-03

NA
NA
NA
NA

NA
NA
NA
NA
NA

NA

NA

NA

NA
NA
NA

2 86E-05
1 43E-05
8 57E-05

NA
9 52E-02

NA
9 52E-02
9 52E-02
9 52E-02
9 52E-02
9 52E-02
9 52E-02
9 52E-02
9 52E-02
9 52E-02
9 52E-02

NA
9 52E-02
9 52E-02

NA.
NA
NA
NA

NA
NA
NA
NA
NA

NA

NA

NA

NA
NA
NA

9 52E-02
9 52E 02
9 52E-02

NA
9 52E-02

NA
9 52E-02
9 52E-02
9 52E-02
9 52E-02
9 52E 02
9 52E-02
9 52E-02
9 52E-02
9 52E-02
9 52E 02

NA
9 52E-02
9 52E 02

NA
NA
NA
NA

NA
NA
NA
NA
NA

NA

NA

NA

NA

NA
NA

9 52E-02
9 52E-02
9 52E-02

Hazard
Index -

Inhalation

NC
6 UOE+01

NC
1 11 E-01

1 I1E+01
5i>OE+00
6 06E+00
1 11E01
333E-01
5 60E-01
835E-01
9 52E+00
3 )3E+00

NC
1 57E+03
8 )5E+01

NC
NC
NC
NC

NC
NC
NC
NC
NC

NC

NC

NC

NC
NC
NC

3 J3E+03
6 58E+03
1 11 E+03

RME >r worker outdoor air ssoil\noncancer
August 31. 2003
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TABLE
POTENTIAL NONCARCINOGENIC RISK
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR FROM SOIL
OUTDOOR INDUSTRIAL WORKER RME

Constituent

VOCs («l
1 1 2-Tnchloroe(hane
1 2 Dichloroethane
1 2 Dlchloroelhane (total)
4 Methyt-2-penlanone (MIBK)
Benzene
Chlorobenzene
Chloroform
Dlchloromelhane
Ethylbenzene
Tetrachloroethene
Toluene
Tnchloroelhylene
Xytenes. Total

SVOCs Ibl
2 4 6-Tnchtorophenol
2-NrtroanHlne
4 Nilroaniline
Benzo(a)anthiacene
Benzo(a)pyrene
Benzo(b)Huoranth«ne
Dibenzo(a h)anthracene

Pesticides Ibl
4 4' DDT
beta BHC
Dieldnn
gamma BHC (Lindane)
Heptachlor

Herbicides (bl
3entachtorophenol

PCBl Ibl
Total PCBs

Olo»lnlbl
2 3 7,8-TCDD TEQ

M«UIS Ibl
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mercury

Reference

HQfpermgfm1)

NC
6 80E+01

NC
1 11 E-01

1 11E+01
560E+00
666E+00
1 ttE-OI
3 33E-01
5 60E-01
8 35E 01
9 52E+00
333E+00

NC
1 67E+03
835E+01

NC
NC
NC
NC

NC
NC
NC
NC
NC

NC

NC

NC

NC
NC
NC

3 33E+03
6 66E+03
1 11E+03

Total

0
EPC

(mg/m1)

3 50E 02
5 20E 02

1 90E 01

2 70E-02

9 70E-01

245E-10

1 47E 08

808E-12

HQ

NCOPC
NCOPC
NCOPC
NCOPC
3 89E 01
291E01
NCOPC
NCOPC
8 32E 02
NCOPC
2 25E-02
NCOPC

3 23E+00

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC

NCOPC

NC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

4 OOE+00

O North
EPC

(mg/m1)

S 60E 03
4 60E-02

8 306-03
7 20E-02
6 506-04

3 70E 01

643E07

461E-11

3 90E 08

HO

NCOPC
NCOPC
NCOPC
NCOPC
7 33E 02
2 S8E-01
NCOPC
9 19E 04
2 40E-02
364E-04
NCOPC
NCOPC
1 23E+00

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
4 33E 05

1 59E+00

P
EPC

(mg'm1)

2 20E 04

1 30E 02
3 OOE 03

I90E04
7 OOE 02

913E-10

957E 09

3 54E 08

HQ

NCOPC
NCOPC
NCOPC
NCOPC
2 44E 03
NCOPC
NCOPC
NCOPC
4 33E 03
1 68E 03
NCOPC
1 81E 03
2 33E 01

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NC

NCOPC

NCOPC
NC

NCOPC
NCOPC
NCOPC
NCOPC

2 43E-01

Q North
tPC

(mglm')

8 50E 05

1 90E 04

B 90E 04
5 60E-04

240E05
6 70E 03

2 45E 09

504E 10

255E09

1 25E 07

HQ

NCOPC
5 78E 03
NCOPC
NCOPC
211E03
NCOPC
NCOPC
NCOPC
296E04
3 14E-04
NCOPC
2 28E-04
2 23E-02

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NC

NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

3 10E-02

Q Ci ntral
EPC

(mg/m'l HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

, NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
1 NCOPC
• NCOPC

NCOPC
NCOPC

' NCOPC

!
351E09 ' NC

451E 12 NC

NCOPC
1 77E 08 NC

NCOPC
NCOPC
NCOPC
NCOPC

NC

Q South
EPC

(mg/m!)

3 40E 05

_

4 IOE03
_

1 90E-02
5 90E-06
2 90E-02

1 40E09
1 43E-09
1 84E09

367E 10

-

695EOU

230E 12

1 95E08
t 84E-08

2 47E 07
1 17E06

HQ

NCOPC
NCOPC
NCOPC
NCOPC
3 78E.04
NCOPC
NCOPC
NCOPC
1 36E-03
NCOPC
r 59E-02
562E-05
966E.02

NCOPC
NCOPC
NCOPC

NC
NC
NC

NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC

NCOPC

NC

NC

NC
NC

NCOPC
821E04
761E-D3
NCOPC

1 23E-01

R
EPC

(mg/m1)

5 OOE 05
290E04
1 20E04

4 80E-04
2 80E-03
3 90E-05

8 20E OS
2 90E-03
2 OOE-03
4 50E-02
4 20E-05

„

HO

NC
1 97E-02

NC
NCOPC
5 33E-03
1 57E-02
280E-04
NCOPC
206E05
1 62E-03
t S7E-03
4 26E-OI
1 40E 04

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

4 73E-01

S
EPC

(mg/m1)

..

2 OOE-02
3 20E 04
5 80E-03

8 60E-04
4 20E-03
2 10E-04
3 90E-02
5 OOE-03
3 50E 02

1 12E08
627E09
777E08
1 09E 08
7 36E-09
9 OOE 09
2 45E-09

2 18E 08
3 54E 08

102E08
204E09

6 OOE 07

1 37E06

HQ

NCOPC
NCOPC
NCOPC
2 22E-03
3 55E 03
3 25E 02
NCOPC
9 S2E-05
1 40E 03
1 1BE-04
3 26E-02
4 76E-02
1 17EOI

NC
1 04E-05
6 49E-08

NC
NC
NC
NC

NC
NC

NCOPC
NC
NC

NC

NC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

2 37E-01

Notes
- Not e constituent or potential concern In this area/medium

EPC - Exposure POfnt Concentration
NC - No dose-response value
NCOPC - Not calculated because not a constituent or potential concern n this area/msdlum
PCBs - Potychlorlnaled Biphenyls
RME - Reasonable Maximum Exposure
SVOCs • Sem) Volallle Organic Compounds
TCDD - TEQ - Telrachlwodibenzo p dioxin Toxic Equivalents Concentration
VOCs - Volallle Organic Compounds

RME outdoor worker outdoor air ssoilVic scale
August 31 2003

Revision 0
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Assumed
Value Units

Calculated i
Value i

1 6 (m air/hour)

70 (kg)

8 (hrs/day) = 8 OOE+00

19C (days)/365 (days) = 521E-01

25 (yrs)/70(yrs) = 3 57E-01

25 (yrs)/25(yrs) = 1 OOE+00

70 (years)

August 31, 2003
R' -ion 0

SAUGET AREA 2 R1CFS
RME

[[Receptor

Receptors Evaluated:

RME Outdoor Industrial Worker

ASSUMPTIONS FOR OUTDOOR INDUSTRIAL WORKER - RME
INHALATION OF OUTDOOR AIR VOCs

Inhalation Rate

Body Weight

Exposure Time

Exposure Frequency

Exposure Duration (cancer)

Exposure Duration (noncancer)

Lifetime

RME Outdoor

RME Outdoor

RME Outdoor

RME Outdoor

RME Outdoor

RME Outdoor

Industrial Worker

Industrial Worker

Industnal Worker

Industrial Worker

Industrial Worker

Industrial Worker

loor air voc\assum
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SAUGET AREA 2 RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR VOCs
OUTDOOR INDUSTRIAL WORKER - RME

Unit Inhalation Inhalation Lifetime
Concentration Absorption Cancer ADDinh Average Excess Lifetime

In Air Adjustment Slope Factor RME Outdoor Industrial Worker Daily Dose - Inh Cancer Risk -

Constituent (mg/m3 air) Factor (mg/kg-day)1 ^mg/kgjday) (mg/kg-dayj Inhalation

VOCs

1 ,2-Dichloroethane
1 ,2 Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Tnchloroethylene

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

1
NA
NA
NA
NA

1
NA

066
1
1
1

NA
1

9 10E-02
NA
NA
NA
NA

7 70E-03
NA

8 05E-02
6 30E-03
1 65E-03
2 10E-02

NA
4 OOE-01

3 40E-02
NA
NA
NA
NA

3 40E-02
NA

2 24E-02
3 40E-02
3 40E-02
3 40E-02

NA
3 40E-02

3 40E-02
NA
NA
NA
NA

3 40E-02
NA

2 24E-02
3 40E-02
3 40E-02
3 40E-02

NA
3 40E-02

3 09E-03
NC
NC
NC
NC

2 62E-04
NC

1 81 E-03
2 14E-04
5 59E-05
7 14E-04

NC
1 36E-02

RME outdoor air voc\cancer
August 31, 2003

Revision 0
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TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR VOCs
OUTDOOR INDUSTRIAL WORKER - RME

Constituent

VOCs
1,2-Dichloroethane
1,2-Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Tnchloroethylene

Reference
Risk (per

mg/ms)

3 09E-03
NC
NC
NC
NC

2 62E-04
NC

1 81 E-03

2 14E-04
5 59E-05
7 14E-04

NC
1 36E-02

Total:

Mid
Q - AA-Q-6-24

EPC

(mg/m3)

-

-
-
-

4 OOE-05

-
-

-
-

Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1 05E-08
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1.05E-08

R. AA-R-1-28
EPC

(mg/m')

-
-

-
1 80E-07
5 80E-07

1 70E-08

-
-

—

Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
471E-11

NC
NCOPC
364E-12
NCOPC
NCOPC
NCOPC
NCOPC

S.08E-11

Shallow
0-AA-O-V6

EPC

(mg/m3)

-
-
--
-
-
-
-
-
-
-
-
-

Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

Leachate
O

EPC

(ing/in3)

-
-
-

3 70E-05
--

9 OOE-05
1 20E-04

--
-

-

—

Risk

NCOPC
NCOPC
NCOPC

NC
NCOPC
2 36E-08

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

2.36E-08

Q
EPC

(mg/m3)

1 OOE-04
-
-

4 90E-05
9 60E-06
3 90E-05
7 20E-05

-
-

3 20E-06
1 50E-05

-
8 70E-06

Risk

^ 09E-07
NCOPC
NCOPC

NC
NC

1 02E-08
NC

NCOPC
NCOPC
1 79E-10
1 07E-08
NCOPC
1 18E-07

4.49E-07

R
EPC

(mg/m3)

2 OOE-03
3 80E-03
7 30E-05

-
1 OOE-04
5 70E-04
7 30E-05
1 40E-04

1 10E-04
5 60E-03
1 90E-03
5 10E-02

Risk

6 19E-06
NC
NC

NCOPC
NC

1 49E-07
NC

2 53E-07
NCOPC
6 15E-09
4 OOE-06

NC
6 93E-04

7.04E-04

Notes
-- Not a constituent of potential concern in this area/medium
EPC - Exposure Point Concentration
NC - No dose-response value
NCOPC - Not calculated because not a constituent of potential concern in this area/medium
RME - Reasonable Maximum Exposure
VOCs - Volatile Organic Compounds

RMEouf r voc\c scale
August 31, 2003

vision 0
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SAUGET AREA 2 RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR VOCs
OUTDOOR INDUSTRIAL WORKER - RME

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADDmh Average

In Air Adjustment Dose RME Outdoor Industrial Worker Daily Dose-mh

Constituent (mg/m3 air) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day)

VOCs

1,2-Dichloroethane
1,2-Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Tnchloroethylene

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

1 1 40E-03
NA NA

1 2 86E-01
1 8 57E-01

NA NA
1 8 57E-03
1 1 70E-02
1 1 43E-02
1 2 57E-02
1 8 60E-01
1 1 70E-01
1 1 14E-01
1 1 OOE 02

9 52E-02
NA

9 52E-02
9 52E-02

NA
9 52E-02
9 52E-02
9 52E-02
9 52E-02
9 52E-02
9 52E-02
9 52E-02
9 52E-02

9 52E-02
NA

9 52E-02
9 52E-02

NA
9 52E-02
9 52E-02
9 52 E-02
9 52E-02
9 52E-02
9 52E-02
9 52E-02
9 52E-02

Hazard
Index -

Inhalation

6 80E+01
NC

3 33E-01
1 11 E-01

NC
1 11 E+01
5 60E+00
6 66E+00
3 70E+00
1 11E-01
5 60E-01
8 35E-01
9 52E+00

RME outdoor air voc\noncancer
August 31, 2003

Revision 0
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TABLE
POTENTIAL HAZARD INDEX
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR VOCs
OUTDOOR INDUSTRIAL WORKER - RME

Constituent

VOCs
1,2-Dichloroethane
1,2-Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromelhane
Tetrachloroethene
Toluene
Tnchloroethylene

Reference

HQ (per mg/m3)

6 80E+01
NC

3 33E-01
1 11 E-01

NC
1 11 E+01

5 60E+00
6 66E+00
3 70E+00
1 11 E-01

5 60E-01
8 35E-01
9 52E+00

Total HI:

Mid
Q - AA-Q-6-24

EPC

(mg/m3)

-

-
-
-

4 OOE-05

-
-
-

-

—

HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

4 44E-04
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

4.44E-04

R. AA-R-1-28
EPC

(mg/m3)

-

-
-
-

1 80E-07
5 80E-07

1 70E-08
-

-

—

HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

2 OOE-06
3 25E-06
NCOPC
6 29E-08
NCOPC
NCOPC
NCOPC
NCOPC

Shallow
0 - AA-O-1-16

EPC

(mg/m3)

-
-
-
-
-
..
-
—
-
-.

-

—

HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Leachate
O

EPC
(mg/m3)

~
-
-

3 70E-05
-

9 OOE-05
1 20E-04

-
-
-

-

—

HQ

NCOPC
NCOPC
NCOPC
4 11E-06
NCOPC
9 99E-04
6 72E-04
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

5.31E-06 || NCOPC || 1.68E-03

Q
EPC

(mg/m3)

1 OOE-04
-
-

4 90E-05
9 60E-06
3 90E-05
7 20E-05

—
-

3 20E-06
1 50E-05

-
8 70E-06

HQ

6 80E-03
NCOPC
NCOPC
5 44E-06

NC
4 33E-04
4 03E-04
NCOPC
NCOPC
3 54E-07
8 40E-06
NCOPC
8 28E-05

7.73E-03

R
EPC

(mg/m3)

2 OOE-03
3 80E-03
7 30E-05

-
1 OOE-04
5 70E-04
7 30E-05
1 40E-04

1 10E-04
5 60E-03
1 90E-03
5 10E-02

HQ

1 36E-01
NC

2 43E-05
NCOPC

NC
6 33E-03
4 09E-04
9 32E-04
NCOPC
1 22E-05
3 14E-03
1 59E-03
4 85E-01

6.34E-01

Notes
- Not a constituent of potential concern in this area/medium
EPC - Exposure Point Concentration
HI - Hazard Index
HQ - Hazard Quotient
NC - No dose-response value
NCOPC - Not calculated because not a constituent of potential concern in this area/medium
RME - Reasonable Maximum Exposure
VOCs - Volatile Organic Compounds

RME out, - voc\nc scale
Augi'°'31, 2003
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SAUGET AREA 2 RI/FS
MLE» Receptors Evaluated

Receptor: MLE Ouldoor Industrial Workerj

ASSUMPTIONS FOR OUTDOOR INDUSTRIAL WORKER - MLE
INCIDENTIAL INGESTION AND DERMAL CONTACT SURFACE SOIL

Assumed
Value Units

Calculated
Value

Soil Ingestion Rate

Soil on Skin

Skin Exposed

Body Weight

Exposure Frequency

Exposure Duration (cancer)

Exposure Duration (noncancer)

Lifetime

Unit Conversion Factor

MLE Outdoor Industrial Worker

MLE Outdoor Industrial Worker

MLE Outdoor Industrial Worker

MLE Outdoor Industrial Worker

MLE Outdoor Industnal Worker

MLE Outdoor Industrial Worker

MLE Outdoor Industrial Worker

30

0.02

3339

70
190

7

7

70

1 OOE-06

(mg soil/day)

(mg/cm2)

(cm2)

(kg)
(days)/365(days) =

(years)/70(years) =

(yrs)/7(yrs) =

(years)

(kg/mg)

5.21E-01

1.OOE-01

1.OOE+00

MLE outdoor worker soil\assum
August 31, 2003

Revision 0
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SAUGET AREA 2 RI/FS
POTENTIAL CARCINOGENIC RISK
INCIDENTIAL INOESTION AND DERMAL CONTACT
SURFACE SOIL
OUTDOOR INDUSTRIAL WORKER • MLE

Constituent

SVOCe
2,4.6-Tnohlorophenol
2-Nilroamline
4-Nilroanilme
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Oibenzo(a,h)anthracene

Pesticides
4.4'-DDT
beta-BHC
Dieldnn
gemme-BHC (Lindane)
Heptachlor

Herbicides
Pentachlorophenol

PCBl
Total PCBs

Dioxin
2,3,7,8-TCDD-TEQ

Metals
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mercury

Unit Oral - Soil Dermal - Soil Oral lifetime Lifetime
Concentration Absorption Absorption Cancer ADDmg Average ADDder Average Excess Lifetime Excess Liretime Total

in Soil Adjustment Adjustment Slope Factor MLE Ouldoor Industnal Worker Daily Dose-Ing MLE Ouldoor Indu Inal Worker Daily Dose-Dor Cancer Risk - Cancer Risk - Excess Lifetime

(mg/kg soil) Factor Factor (rng/kg-day) ' (mg/kg-dayl (mg/kg-day) (mg/kg-day) (mg/kg-day) Ingeslion Dermal Contact Cancer Risk

1 OOE+00
1 OOE tOO
t OOEtOO
100E«00
1 OOEtOO
100E*00
1 OOEtOO

1 OOE tOO
1 OOEtOO
1 OOE +00
1 OOE tOO
1 OOEtOO

1 OOEtOO

1 OOEtOO

1 OOEtOO

1 OOEtOO
1 OOEtOO
1 OOE tOO
1 OOE too
1 OOEtOO
1 OOE tOO

1
NA
NA

029
029
029
029

1
1
1
1
1

1

083

04

NA
03
NA
NA
NA
NA

001
NA
NA

002
002
002
002

001
001
001
001
001

001

004

004

NA
0001

NA
NA
NA
NA

1 10E-02
NA

2 10E-02
7 30E-01

7 SOEtOO
7 30E-01

7 30E»00

3 40E-01
1 SOEtOO
1 60Eto1
1 30EtOO
4 SOEtOO

1 20E-01

2 OOEtOO

1 50Eto5

NA
1 SOEtOO

NA
NA
NA
NA

2 23E-08
NA
NA

647E-09
6 47E-09
647E-09
6 47E-09

2 23E-08
2 23E-08
2 23E-08
2 23E 08
2 23E-08

223fc-08

1 85E-08

8 92E 09

NA
6 69E-09

NA
NA
NA
NA

2 23E-08
NA
NA

6 47E-09
6 47E 09
6 47E-09
647E-09

2 23E-08
2 23E-08
2 23E-08
2 23E-08
2 23E-08

2 23E-08

1 85E-08

8 92E 09

NA
6 69E-09

NA
NA
NA
NA

4 97E-10
NA
NA

993E-10
993E-10
993E-10
993E-10

4 97E-10
4 97E-10
497E-10
497E-10
497E-10

497E-10

1 99E-09

1 99E-09

NA
497E-11

NA
NA
NA
NA

4976-10
NA
NA

993E-10
993E-10
993E-10
993E-10

4 97E-10
497E-10
497E-10
497E-10
497E-10

497E-10

1 99E-09

1 99E-09

NA
4976-11

NA
NA
NA
NA

245E-10
NA
NC

4 72E-09
4 72E-08
4 72E-09
4 72E 08

7 59E-09
4 02E-08
3 57E-07
2 90E-08
1 OOE-07

2 68E-09

3 70E-08

1 34E-03

NA
1 OOE-08

NA
NA
NA
NA

546E-12
NA
NC

725E-10
7 25E-09
725E-10
725E09

1 89E-10
894E-10
7 95E-09
646E-10
2 23E-09

596E-11

3 97E-09

2 9BE-04

NA
745E-11

NA
NA
NA
NA

251E-10
NC
NC

5 45E-09
5 45E-08
5 45E-09
5 45E-08

7 75E-09
4 11E-08
365E-07
2 96E-08
1 03E-07

2 74E-09

4 10E-08

1 64E-03

NC
1 01E-08

NC
NC

NC
NC

worker soil\cancer
August 31 2003

" •'vision 0
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TABLE
POTENTIAL CARCINOGENIC RISK
INCIDENTIAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
OUTDOOR INDUSTRIAL WORKER - MLE
SAUGET AREA 2 RI/FS

Constituent

SVOCs
2,4 6-Tnchlorophenol
2-Nrtroaniline
4-Nitroanilme
Benzo(a)anlhracen8
Benzo(a)pyrene
Benzo(b)tluoranthene
DibenzrXa h)anthracene

Pesticides
4 4'-ODT
beta-BHC
Dieldnn
gamma-BHC (Lindane)
Heptachlor

Herbicides
Pentachlorophenol

PCBs
Tolal PCBs

Dioxin
2,3,7,8-TCDD-TEQ

Metals
Antimony

Arsenic
Cadmium
Chromium
Manganese
Mercury

Reference

Risk (per
mg/kg)

251E-10
NC
NC

5 45E-C9
5 45E-08
5 45E-09
5 45E-08

7 75E-09
411E-08
3 65E-07
296E-08
1 03E-07

2 74E-09

4 10E-08

1 64E-O3

NC
1 OlE-08

NC
NC
NC
NC

Total:

O

EPC
(mg/kg)

-

9 10E-02
-

5 40EtOO

299E-03

--

-

Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
3 32E-08
NCOPC
NCOPC

NCOPC

221E-07

489E-06

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

5.14E-06

ONorth

EPC
(mg/kg)

-

-

709Et02

5 08E-02

--

-
4 30Et01

Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

291E-05

831F05

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC

1.12E-04

P

EPC
(mg/kg)

-

301E-01

1 78EtOO

1 41Et01

Risk

NCOPC
NCOPC
NCOPC
NCOPC
1 64E-08
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

7 32E-08

NCOPC

NCOPC
1 43E-07
NCOPC
NCOPC
NCOPC
NCOPC

2.32E-07

QNorth

EPC
(mg/kg)

-

1 24EtOO
-

2 12E-01

5 73E-01

201Et01

Risk

NCOPC
NCOPC
NCOPC
NCOPC
6 77E-08
NCOPC
1 16E-08

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

2 35E-08

NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

1.03E-07

Q Central

EPC
i mg/kg)

-
-
-

-

-

1 OBEtOO

' 14E-03

-

7 SOEtOO

"

Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

4 42E-08

1 86E-06

NCOPC
738E-08
NCOPC
NCOPC
NCOPC
NCOPC

1.98E-08

Q South

EPC
(mg/kg |

-
_

5 57E-01
598E-01
726E-01

796E-02

-

2 75EtOO

6 89E-04

6 95E+00
966EtOO

841E+01
6 03Et02

—

Risk

NCOPC
NCOPC
NCOPC
304E-09
326E-08
395E-09
NCOPC

NCOPC
NCOPC
291E-08
NCOPC
NCOPC

NCOPC

1 13E-07

1 13E-06

NC
9 77E-08
NCOPC

NC
NC

NCOPC

1.41E-06

R

EPC
(mg/kg)

..

-

-

-

-

Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Iic6pc

s
EPC

(mg/kg)

4 19EtOO
2 78E+00
2 90Et01
4 OSEtQO
277EtOO
3 42EtOO
993E-01

801EtOO
1 30Et01

3 75E+00
7 50E-01

2 20Et02

504EtQ2

-

_

-

-

Risk

1 05E-09
NC
NC

221E-08
1 51E-07
1 86E-08
541E-08

621E-08
534E-07
NCOPC
1 11E-07
7 70E-08

6 02E-07

2 07E-05

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

2.23E-05

Notes
-• Not a constituent ot potential concern in this area/medium
EPC - Exposure Point Concentration
MLE - Most Likely Exposure
NC - No dose-response value
NCOPC - Not calculated because not a constituent of potential concern in this area/medium

PCBs - Polychlonnated Biphenyls
SVOCs - Semi Volatile Organic Compounds
TCDD - TEQ - Tetrachlorodibenzo-p-dioxin Toxic Equiva ents Concentration

MLE outdoor worker soil\c scale
August 31 2003

Revision 0
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SAUGET AREA 2 RI/FS
NONCARCINOGENIC HAZARD INDEX
INCIDENTIAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
OUTDOOR INDUSTRIAL WORKER - MLE

Constituent
SVOCs
2,4,6-Tnchlorophenol
2-Nilroaniline
4-Nitroanllma
Benzo(a)anthracene
8enzo(a)pyrene
Benzo(b)lluoranlhene
Oibenzo(a.h)enlhracene

Pesticides
4.4'-DDT
beU-BHC
Dieldnn
gamma-BHC (Lindane)
Heptachlor

Herbicides
Pentachlorophenol

PCBs
Total PCBs

Dioxin
2,3.7 8-TCOD-TEO

Metals
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mercury

Unit Oral - Soil Dermal - Soil Oral Chronic Chronic
Concentration Absorption Absorption Reference ADDmg Average ADDder Average

in Soil Adjustment Adjustment Dose MLE Outdoor Industrial Worker Daily Dose-Ing MLE Ouldoor Induslnal Worker Daily Oose-Der
(mg/kg-sotl) Factor Factor (mg/kg-day) (mg/Vg-day) (mg/kg day) (mg/kg-day) (mg/kg-day}

1 OOEtOO
1 OOE tOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO

1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
t OOEtOO

1 OOEtOO

1 OOE«00

1 OOE 1 00

1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO

1
NA

1
NA
NA
NA
NA

1

083

NA

1

03
1

03
1
2

001
NA

001
NA
NA
NA
NA

001
001
001
001
001

001

004

NA

0007
0001
004

0
001

0007

1 OOE-04
NA

3 OOE-03
NA
NA
NA
NA

5 OOE-04
3006-04
5 OOE-05
3 OOE-04
5006-04

3 OOE-02

2 OOE-05

NA

4 OOE-04
3 OOE-04
1 OOE-03
3 OOE-03
2 40E-02
3 OOE-04

2 23E 07
NA

2 23E-07
NA
NA
NA
NA

2 23E-07
2 23E-07
2 23E-07
2 23E-07
2 236 07

2 23E-07

1 85E-07

NA

2 23E 07
6 69E 08
2 23E-07
6 69E-08
2 23E-07
4 46E-07

2 23E-07
NA

2 23E-07
NA
NA
NA
NA

2 236-07
2 23E-07
2 23E-07
223E-07
2 23E 07

2 236 07

1 856 07

NA

2 23E-07
6 69E 08
2 23E-07
6 696-08
2 23E-07
4 46E-07

4 97E-09
NA

4 97E-09
NA
NA
NA
NA

4 97E-09
4 97E 09
4 97E-09
4 976-09
4 97E 09

4 97E-09

199E08

NA

3 48E 09
497E-10
1 99E-08

0 OOEtOO
4 97E-09
3 48E-09

4 97E-09
NA

4 97E-09
NA
NA
NA
NA

4 976-09
4 97E-09
4 97E-09
4 97E-09
4 97E-09

4 97E-09

t 99E-08

NA

3 48E-09
497E-10
1 99E-08

NA
4 97E-09
3 48E-09

Hazard Hazard
Index - Index -

Ingeslion Dermal Contact

2 23E-03
NA

7 44E-05
NA
NA
NA
NA

4 46E-04
7 44E-04
4 466-03
7 44E-04
4 46E-04

7 44E-06

9 26E-03

NA

5 58E-04
2 23E-04
2 23E-04
2 236-05
930E-06
1 496-03

4 97E 05
NA

1666-06
NA
NA
NA
NA

9 93E-06
1 66E-05
9 93E-05
1 66E-05
993E-06

1 66E-07

9 93E-04

NA

869E-06
1 66E-06
1 99E-05

NC
2 07E-07
1 16E 05

Tolal
Hazard

Index

228E-03
NC

760E-OS
NC
NC
NC
NC

4566-04
7 60E-04
4 56E-03
7 60E-04
4 56E-04

7 60E-06

1 03E 02

NC

5 66E-04
2 25E-04
2 436-04
2 23E-05
9 506-06
1 50E-03

worker soit\noncanc*f
August 31. 2003
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TABLE
POTENTIAL HAZARD INDEX
INCIDENTIAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
OUTDOOR INDUSTRIAL WORKER - MLE
SAUGET AREA 2 RI/FS

Constituent

SVOCs
2.4.6-Tnchlorophenol
2-Nitroaniline
4-Nilroaniline
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a h)anthracene

Pesticides
4.4'-DDT
beta-BHC
Dieldnn
gamma-BHC (Lindane)
Heptachlor

Herbicides
Pentachlorophenol

PCBs
Total PCBs

Dioxin
2 3,7,8-TCDD-TEQ

Metals
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mercury

Reference

HQfper
mg/kg)

2 28E-03
NC

760E-05
NC
NC
NC
NC

456E-04
760E-04
456E-03
760E-04
456E-04

760E-06

1 03E-02

NC

566E-04
2 25E-04
2 43E-04
2 23E-05
950E-O6
1 50E-03

Total HI:

Notes

O

EPC
(mg/kg)

-

9 10E-02

540EtOO

2 99E-03

-

—

HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
415E-04
NCOPC
NCOPC

NCOPC

5 53E-02

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

S.57E-02

ONorth

EPC
(mg/kg)

-

--

7 09Et02

5 08E-02

430Et01

HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

7 27£tOO

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
6 45E-02

7.33E*00

P

EPC

(mg/kg)

301E-01

1 78EtOO

1 41Et01

HQ

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

1 83E-02

NCOPC

NCOPC
3 17E-03
NCOPC
NCOPC
NCOPC
NCOPC

2.15E-02

QNorth

EPC
(mg/kg)

-

1 24EtOO

2 12E-01

5 73E-01

201Et01

HQ

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

587E-03

NCOPC

NCOPC
NCOPC

4 89E-03
NCOPC
NCOPC
NCOPC

1.08E-02

Q Central

EPC
mg/kg)

-

-

1 OSEtOO

14E-03

l 30EtQO

-

-'

HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

1 11E-02

NC

NCOPC
164E-03
NCOPC
NCOPC
NCOPC
NCOPC

1.27E-02

Q South

EPC
(mg/kg)

-
-

5 57E-01
598E-01
7 26E-01

.-

796E-02
..

275EtOO

6 89E-04

6 95EtOO
966EtOO

841Et01
6 03Et02

—

HQ

NCOPC
NCOPC
NCOPC

NC
NC
NC

NCOPC

NCOPC
NCOPC
3 63E-04
NCOPC
NCOPC

NCOPC

2 82E-02

NC

394E-03
2 17E-03
NCOPC
1 88E-O3
5 73E-03
NCOPC

4.23E-02

R

EPC
(mg/kg)

-
-
-

-

-

HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

S

EPC
(mg/kg)

4 19EtOO
2 78E*00
2 90Et01
4 OSEtOO
2 77EtOO
342EtOO
993E-01

BOIEtOO
1 30Et01

375EtOO
7 50E-O1

220Et02

504Et02

-
-

-.

HQ

956E-03
NC

2 20E-03
NC
NC
NC
NC

3 65E-03
988E-03
NCOPC
2 85E-03
3 42E-04

1 67E-03

5 17EtOO

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

5.20EtOO

-- Not a constituent of potential concern in this area/medium
EPC - Exposure Point Concentration
HI - Hazard Index
HQ - Hazard Quotient
MLE - Most Likely Exposure
NC - No dose-response value
NCOPC - Not calculated because not a constituent ot potential concern in this area/medium
PCBs - Polychlorinaled Biphenyls
SVOCs • Semi Volallle Organic Compounds
TCDD - TEQ - Tetrachlorodlbenzo p-dioxin Toxic Equiva enls Concentration

MLE outdoor worker soil\nc scale
August 31 2003
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SAUGET AREA 2 RI/FS
MLE

Receptor

Receptors Evaluated:

MLE Outdoor Industrial Worker

ASSUMPTIONS FOR OUTDOOR INDUSTRIAL WORKER • MLE
INHALATION OF OUTDOOR AIR FROM SOIL

Assumed
Value Units

Calculated •
Value j

Inhalation Rate

Body Weight

Exposure Time

Exposure Frequency

Exposure Duration (cancer)

Exposure Duration (noncancer)

Lifetime

MLE Outdoor Industrial Worker

MLE Outdoor Industrial Worker

MLE Outdoor Industrial Worker

MLE Outdoor Industrial Worker

MLE Outdoor Industrial Worker

MLE Outdoor Industrial Worker

1 (m3 air/hour)

70 (kg)

8 (hrs/day) = 8 OOE+00

190 (days)/365 (days) = 521E-01

7 (yrs)/70(yrs) = 1 OOE-01

7 (yrs)/7(yrs) = 1 OOE+00

70 (years)

MLF
\

'oor worker outdoor air ssoil\assum
August 31.2003
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SAUGET AREA 2 RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR FROM SOIL
OUTDOOR INDUSTRIAL WORKER - MLE

Constituent

VOCs (a)
1 ,1 ,2-Trichloroethane
1,2-Dichloroemane
1,2-Dichloroethene (total)
4-Methyl-2-pentanone (MIBK)
Benzene
Chlorobenzene
Chloroform
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroethylene
Xylenes, Total

SVOC» (bl
2.4,6-Trichlorophenol
2-Nitroantllne
4-Nitroaniline
Benzo(a)anlhracenC!
Benzo(a)pyrene
Benzo(b)f1uoranthene
Dibenzo(a ,h)anthracene

Pesticides (bl
4,4'-DDT
beta-BHC
Dieldnn
gamma-BHC (Lindane)
Heptachlor

Herbicides (bl
Penlachlorophenol

PCBs (bl
Tolal PCBs

Dioxin (b)
2.3,7,8-TCDD-TEQ

Metals (bl
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mercury

Unit Inhalation
Concentration Absorption

In Air Adjustment

(mg/m3 air) Factor

t OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
t OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO

1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO

1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO

1 OOEtOO

1 OOF tOO

1 OOE '00

OOEtOO
OOEtOO
OOEtOO
OOEtOO
OOEtOO
OOEtOO

1
1

NA
NA

1
NA

066
1
1
1

NA
t

NA

1
NA
NA

1
1
1
1

1
1
1

NA
1

NA

1

055

NA
1
1
1

NA
NA

Inhalation Lifetime
Cancer ADDmh Average Excess Lifetime

Slope Factor MLF Outdoor Induslnal Worker Daily Dose - Inh Cancer Risk -

(mg/kg-day) (mg/kg-day) (mg/kg day] Inhalation

5 60E-02
9 10E-02

NA
NA

7 70E-03
NA

8 05E-02
1 65E-03

NA
2 10E-02

NA
4 OOE-01

NA

1 09E-02
NA
NA

3 10E-01
3 10EtOO
3 10E-01
3 tOEtOO

3 40E-01
1 86£tOO
1 61Et01

NA
455EtOO

NA

2 OOEtOO

I 50Et05

NA
1 51E»01
6 SOEtOO
420Et01

NA
NA

5 95E-03
5 95E-03

NA
NA

5 95E-03
NA

3 93E-03
5 95E-03
5 95E-03
5 95E-03

NA
5 95E 03

NA

5 95E 03
NA
NA

5 95E-03
5 95E-03
5 95E-03
5 95E-03

5 95E-03
5 95E-03
5 95E-03

NA
5 95E-03

NA

5 95E-03

3 27F 03

NA
5 95E-03
5 95E-03
5 95E-03

NA
NA

5 95E-03
5 95B-03

NA
NA

5 95E-03
NA

3 93E-03
5956-03
5 95E-03
5 95E-03

NA
5 95E-03

NA

5 95E-03
NA
NA

5 95E-03
595E-03
5 95E-03
5 95E-0!

5 95E-OC-
5 95E-03
5 95E-03

Nf
5 95E-OC

N/>

5 95E-0:

3 27E-0:

NA
5 95F o:
5 95E-OC-
5 95E 03

N£
N/>

3 33E-04
5 41 E-04

NC
NC

4 5BE-05
NC

3 16E-04
9 79E-06

NC
t 25E 04

NC
2 38E-03

NC

6 45E 05
NC
NC

1 84E-03
1 84E-02
1 84E-03
1 84E-02

2 02E-03
1 10E-02
9 58E-02

NC
2 71E-02

NC

1 19E-02

491Et02

NC
8 98E 02
3 75E-02
2 50E-01

NC
NC

MLE ouldoor worker outdoor air ssoiltaancer
August 31, 2003
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TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR FROM SOIL
OUTDOOR INDUSTRIAL WORKER MLE

Constituent

VOCi (a)
1 1 2 Trfchtoroethane
1 2 Dichloroethane
1 2 Dlchloroethene (total)
4 Methyl 2 penlanone (MIBK)
Benzene
ChlOfObenzena
Chloroform
Dichtoromalhsna
Elhylbenzene
Tatrachloroathana
Toluana
TrichUroelhylene
Xylenes Tolal

SVOCs Ibl
2 4 6 Trtchtorophenol
2 Nitroanillna
4 Nitroanilirw
Benzo(a)antriracene
Ben20(a)pyrene
Benzo(b)fluoranman«
Oibenzo(a h)anlhracana

Pesticides IM
4 4 DDT
beta BHC
Dieldnn
gamma BHC (Lindane)
Heplachlor

Herbicides (lit
Pentachlorophenol

PCBs 11)1
Tolal PCBs

Dlexln (bl
2 3 7 8 TCDD TEO

Matals 161
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mercury

Reference

Risk (per mg/m1)

3 33E 04
541E04

NC
NC

4 58E 05
NC

3 16E 04
979E08

NC
1 25E 04

NC
2 38E 03

NC

645E05
NC
NC

1 84E 03
1 84E 02
1 B4E 03
1 84E 02

2 02E 03
1 10E 02
9 58E 02

NC
271E02

NC

1 19E02

49IEt02

NC
6 98E 02
3 75E 02
2 SOE 01

NC
NC

Total

O

EPC

(mg/m1)

6 70E 03
1 50E 02

3 30E 02
_

480E03

1 70E 01

1 24E 10

7 36E 09

407E 12

Risk

NCOPC
NCOPC
NCOPC
NCOPC
3 07E 07

NC
NCOPC
NCOPC

NC
NCOPC

NC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
1 19E 11
NCOPC
NCOPC

NCOPC

6 75E 1 1

2 OOE 09

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

3 09E 07

ONorth
EPC

(mg/m1)

-.

4 10E 03
3 10E 02

3 SOE 03
4 80E 02
3 40E 04

2 SOE 01

6 4 3 E 0 7

461E 11

3 90E 06

Risk

NCOPC
NCOPC
NCOPC
NCOPC
1 88E 07

NC
NCOPC
3 43E 08

NC
4 25E 08
NCOPC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

7 65E 09

2 26E 08

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC

2 95E 07

P
EPC

(mg/m1)

1 30E 04

1 40E 03
2 SOE 03

3 TOE 05
7 40E 03

4 10E 10

243E09

t 92E 08

Risk

NCOPC
NCOPC
NCOPC
NCOPC
596E09
NCOPC
NCOPC
NCOPC

NC
3 12E 07
NCOPC
9 28E 08

NC

NCOPC
NCOPC
NCOPC
NCOPC
7 iSE 12
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

2 89E 1 1

NCOPC

NCOPC
1 736 09
NCOPC
NCOPC
NCOPC
NCOPC

4 13E 07

Notes

QNorth
EPC

(mg/m1)

3 70E 05

7 SOE 05

_

4 OOE 04
2 20E 04

1 20E 05
2 90E 03

t 69E 09

2 89E 10

781E 10

2 75E 08
-.

-

Risk

NCOPC
2 OOE 08
NCOPC
NCOPC
3 57E 09
NCOPC
NCOPC
NCOPC

NC
2 75E 08
NCOPC

286EOB
NC

NCOPC
NCOPC
NCOPC
NCOPC

312E 11
NCOPC
534E 12

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

929E 12

NCOPC

NCOPC
NCOPC
1 03E 09
NCOPC
NCOPC
NCOPC

8 07E 08

QCenlril
EPC

(mBlm1)

_

1 47E 09

1 55E 12

99SE09

Risk

NCOPC
NCOPC
r-COPC
r-COPC
KCOPC
r-COPC
NCOPC
rCOPC
NCOPC
r-COPC
NCOPC
NCOPC
r-COPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

1 7SE 11

7 60E 10

NCOPC
8 94E 10
NICOPC
HCOPC
NICOPC
NICOPC

1 67E OJ

Q South
EPC

tmg'm1)

1 SOE 05

160E03
~

7 SOE 03
2 WE 06
1 106 02

760E 10
8 16E 10
989E10

t 09E 10

3 75E 09

9 40E 13

948E09
1 32E08

1 15E07
8 23E 07

Risk

NCOPC
NCOPC
NCOPC
NCOPC
8 87E 10
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC
595E09

NC

NCOPC
NCOPC
NCOPC
140E 12
150EU
t 82E 12
NCOPC

NCOPC
NCOPC
104E 11
NCOPC
NCOPC

NCOPC

4 46E 1 1

461E 10

NC
t 18E 09
NCOPC
286E08

NC
NCOPC

3 70E-OI

R

EPC

Img/m1)

270E05
t SOE 04
S 40E 05

240E04
1 10E03
2 20E OS

3 SOE OS
1 40E 03
1 20E03
520E03
220E04

-

Risk

9 OOE 09
8 12E08

NC
NCOPC
1 10E08

NC
695EM
NCOPC

NC
1 7SE 07

NC
1 24E 05

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1 27E-05

S
EPC

(mg/m1)

S 10E 03
1 10E04
1 30E03

2 SOE 04
120E03
840EOS
870E03
1 10E 03
8 40E 03

5 72E 09
378E09
395E08
SS2E09
377E09
466E09
1 35E09

1 09E08
1 77E 08

5 11E09
102E09

3 OOE 07

6 BSE 07

Risk

NCOPC
NCOPC
NCOPC

NC
S04E09

NC
NCOPC
24SE09

NC
1 05E 08

NC
262E08

NC

369E 13
NC
NC

1 02E 11
695E11
860E 12
250E 11

220E 11
196E 10
NCOPC

NC
277E 11

NC

8 18E 09

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

2«4E-06

Not a constituent of polentlal concern In this area/medium
EPC Exposure Point Concentration
MLE Most Likely Exposure
NC No dose-response value
NCOPC Not calculated because not a constituent ot potential concern in this area/medium
PCBs Polychlonnated Biphenyls
SVOCs Semi Voletlle Organic Compounds
TCDD TEQ Tetrachlorodlbenzo p dioxm Toxic Equivalents Concentration
VOCs Volatile Organic Compounds

outdoc^ utdoor air ttotltc scale
s t31 2003
Rovinon 0
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SAUGET AREA 2 RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR FROM SOIL
OUTDOOR INDUSTRIAL WORKER - MLE

Constituent

VOCs (a)
1 . 1 ,2-Tnchloroethane
1,2-Dichloroethane
1,2-Dichloroelhene (total)
4 Methyl-2-penlanone (MIBK)
Benzene
Chlorobenzene
Chloroform
Dichloromethane
Elhylbenzene
Tetrachloroethene
Toluene
Tnchloroethylene
Xylenes. Total

SVOCs (bl
2.4,6-Tnchlorophenol
2-Nitroaniline
4-Nitroanilme
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anlhracene

Pesticides (bl
4,4'-DDT
beta-BHC
Dieldrin
gamma-BHC (Lindane)
Heptachlor

Herbicides (bl
Pentachlorophenol

PCBs Ibl
Total PCBs

Dioxin (bl
2,3,7.8-TCDD-TEQ

M«(aH (bl
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mercury

Unit Inhalalion Inhalation Chronic
Concentration Absorption Reference ADDmh Average

In Air Adjustment Dose MLE Outdoor Industrial Worker Daily Dose-mh

(mg/m3 air) Factor (mg/kg-day) (m|/kg-day) (mg/Xg day)

1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO

1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO

1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO

1 OOEtOO

1 OOEtOO

1 OOEtOO

1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO

NA
1

NA
1
1
1
1
1
1
t
1
1
1

NA
1
1

NA
NA
NA
NA

NA
NA
NA
NA
NA

NA

NA

NA

NA
NA
NA

1
1
1

NA
1 40E-03

NA
B 57E-01
8 57E-03
1 70E-02
1 43E-02
8 60E-01
2 86E-01
1 70E-OI
1 14E-01
1 OOE-02
2 88E-02

NA
5 71E-05
1 14E-03

NA
NA
NA
NA

NA
NA
NA
NA
NA

NA

NA

NA

NA
NA
NA

2 86E 05
1 43E-05
857E-05

NA
5 95E-02

NA
5 95E-02
5 95E 02
5 95E-02
5 95E-02
5 95E-02
5 95E-02
5 95E-02
5 95E-02
5 95E-02
5 95E-02

NA
5 95E-02
5 95E-02

NA
NA
NA
NA

NA
NA
NA
NA
NA

NA

NA

NA

NA
NA
NA

G 95E 02
5 95E 02
5 95E-02

NA
5 95E 02

NA
595E-02
5 95E-02
5 95E-02
5 95E-02
5 95E-02
5 95E-02
5 95E-02
5 95E-02
5 95E-02
5 95E-02

NA
5 95E-02
5 95E-02

NA
NA
NA
NA

NA
NA
NA
NA
NA

NA

NA

NA

NA
NA
NA

595E-02
5 95E 02
5 95E 02

Fazard
I idex -

Inhalation

NC
4 2!.Et01

NC
6 94E-02

6 9-tEtOO
35l)EtOO
41liEtOO
692E-02
2 08E-01
350E-01
522E-01
5 9!)EtOO
20»EtOO

NC
1 0-lEt03
52.'EtQ1

NC
NC
NC
NC

NC
NC
NC
NC
NC

NC

NC

NC

NC
NC
NC

2 03Et03
4 1 >Et03
694E»02

MLE outdoor worker outdoor air 3soil\noncancer
August 31. 2003

Revision 0
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TABLE
POTENTIAL NONCARCINOGENIC RISK
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR FROM SOIL
OUTDOOR INDUSTRIAL WORKER MLE

Constituent

VOCa (a)
1 1 2 Trlchloroelhane
1 2 Dichloroelhane
1 2 Dlchloroelhene (lolal)
4 Melhyt-2 penlanone (MIBK)
3anzene
Chlorobenzene
Chloroform
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Thchtoroathytene
Xylenes Total

svocs Ibl
2 4 6 Tnchlorophenol
2 NttroanWrw
4 Nltroanlllne
Benzo(a)anthracena
Benzo(a)pyrene
Benzo(b)fluoranthene
Dlbenzo(a h)anthracene

Pesticides Ibl
44 DDT
beta BHC
Dieldnn
gamma BHC {Lindane}
Heplachlor

Herbicides Ibl
Pentachlorophenol

PCBa Ibl
Total PCBs

Dioxin Ibl
237 B-TCDD TEQ

Metals (bl
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mercury

Rererence

HQ (per mg/m')

NC

425E«01
NC

6 94E 02
6 94EtOO
3 SOEtOO
4 IBEtOO
6 92E 02
2 086 01
3 SOE 01
S22E01
S 95EtOO
2 08EtOO

NC
1 04Et03
5 22Et01

NC
NC
NC
NC

NC
NC
NC
NC
NC

NC

NC

NC

NC
NC
NC

2 08Et03
4 16E«03
6 94Et02

Total

O
EPC

(mg/m1)

6 70E 03
1 SOE 02

3 30E 02

4 SOE 03

t 70E 01

1 24E 10

736E09

4 07E 12

HQ

NCOPC
NCOPC
NCOPC
NCOPC
4 65E 02
5 25E 02
NCOPC
NCOPC
6 86E 03
NCOPC
2 SOE 03
NCOPC

3 S4E 01

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC

NCOPC

NC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

4 62E 01

O North
EPC

(mg/m'(

4 10E 03
3 10E 02

3 SOE 03
4 SOE 02
3 40E 04

2 SOE 01

6 43E 07

461E 11

390E08

HQ

NCOPC
NCOPC
NCOPC
NCOPC
2 85E 02
t 08E 01
NCOPC
2 42E 04
9 98E 03
1 19E 04
NCOPC
NCOPC
521E01

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
271E05

6 6BE 01

P
EPC

(mg/m5)

t 30E 04

1 40E 03
2 SOE 03

3 90E OS
7 40E 03

4 106 10

2 «C 09

1 92E 08

HQ

NCOPC
NCOPC
NCOPC
NCOPC
9 02E 04
NCOPC
NCOPC
NCOPC
291E04
8 75E 04
NCOPC
2 32E 04
1 54E 02

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NC

NCOPC

NCOPC
NC

NCOPC
NCOPC
NCOPC
NCOPC

1 77E 02

QNorth
epc

(mg/m')

3 70E 05

7 80E 05

4 OOE 04
2 20E 04

1 20E OS
2 90E 03

169E09

2 89E 10

78IE 10

2 75E 08

HQ

NCOPC
1 57E 03
NCOPC
NCOPC
S41E04
NCOPC
NCOPC
NCOPC
8 32E OS
7 70E 05
NCOPC
7 14E 05
6 04E 03

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NC

NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

8 18E 0}

Notes

Q Ce Ural
EPC

(mg/m'j

-

1 47E 09

1 55E 12

995E09

HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NC

NC

NCOPC
NC

NCOPC
NCOPC
NCOPC

1 NCOPC

NC

a South
EPC

(mg/m1)

1 SOE 05

1 60E 03

7 SOE 03
2 SOE 06
1 10E 02

760E10
816E 10
9 B9E to

1 09E 10

375E09

940E 13

948E09
132E08

1 15E 07
8 23E 07

HQ

NCOPC
NCOPC
NCOPC
NCOPC
104E04
NCOPC
NCOPC
NCOPC
333E04
NCOPC
391E03
t 49E OS
2 29E 02

NCOPC
NCOPC
NCOPC

NC
NC
NC

NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC

NCOPC

NC

NC

NC
NC

NCOPC
238E04
3 43E 03
NCOPC

3 08E-02

R
EPC

(mg/m'l

2 70E 05
1 SOE 04
S40EOS

240E04
1 10603
220EOS

3 SOE 05
t 40E 03
1 20E 03
S20E03
2 20E 04

-

„

HQ

NC
6 37E 03

NC
NCOPC
1 67E 03
3 85E 03
9 1SE OS
NCOPC
728E06
OOE 04
626E04
309E02
4 58E 04

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

4 45E 02

S
EPC

(mg/m'|

S 10E 03
1 10E 04
1 30E 03

2 SOE 04
120E03
8 40E OS
B 70E 03
1 10E03
8 40E 03

572E09
378E09
39SE08
SUE 09
3 77E 09
466609
1 35E 09

109E06
1 77E08

511E09
1 02E 09

3 OOE 07

6 88E 07

HQ

NCOPC
NCOPC
NCOPC
354E04
763E04
4 S5E 03
NCOPC
173E05
2 SOE 04
294E05
4 54E 03
6 54E 03
1 75E 02

NC
394E06
206E06

NC
NC
NC
NC

NC
NC

NCOPC
NC
NC

NC

NC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

3 45E 02

Nol a constituent of potentla concern In this area/medium
EPC Exposure Poinl Concentration
HI Hazard Index
HQ Hazard Quotient
MLE Most Likely Exposure
NC No dose response value
NCOPC Not calculated because not a constituent of potential concern in this area/medium
PCBs Polychlorinated Biphenyls
SVOCs Semi Volable Organic Compounds
TCDD TEQ Tetrachlorodlbanzo p-dioxm Toxic Equivalents Concentration
VOCs Volatile Organic Compounds

>u1door air ssoH\nc icale
iqust 31 2003

Revision 0
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SAUGET AREA 2 RI/FS
MLE

Receptors Evaluated

[[Receptor MLE Outdoor Industrial Worker

ASSUMPTIONS FOR ON-SITE OUTDOOR INDUSTRIAL WORKER - MLE
INHALATION OF OUTDOOR AIR VOCs

Assumed
Value

Inhalation Rate

Body Weight

Exposure Time

Exposure Frequency
Exposure Duration (cancer)

Exposure Duration (noncancer)

Lifetime

MLE Outdoor Industnal Worker

MLE Outdoor Industrial Worker

MLE Outdoor Industnal Worker

MLE Outdoor Industrial Worker

MLE Outdoor Industrial Worker

MLE Outdoor Industnal Worker

Units
Calculated

Value

1 0 (m air/hour)

70 (kg)

8 (hrs/day) = 8 OOE+00

190 (days)/365 (days) = 5 21E 01
7 (yrs)/70(yrs) = 1 OOE-01

7 (yrs)/7(yrs) = 1 OOE+00

70 (years)

MLE ouldoor air voc\assum
August 31 2003

Revision 0
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SAUGET AREA 2 RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR VOCs
ON-SITE OUTDOOR INDUSTRIAL WORKER • MLE

Unit Inhalation Inhalation Lifetime
Concentration Absorption Cancer ADDmli Average Excess Lifetime

In Air Adjustment Slope Factor MLE Outdoor Industnal Worker Daily Dose - Inh Cancer Risk -

Constituent (mg/m3 air) Factor (mg/kg-day)' (rng/Kg-day) (mg/kg-dayL Inhalation

VOCs

1 ,2-Dichloroethane
1 ,2-Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Tnchloroethylene

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00^

1
NA
NA
NA
NA

1
NA

066
1
1
1

NA
1

9 10E 02
NA
NA
NA
NA

7 70E 03
NA

8 05E-02
6 30E-03
1 65E-03
210E-02

NA
4 OOE 01

595E-0)
NA
NA
NA
NA

595E Oi
NA

3 93E-0 )
595E-OJ
5 95E-0 i
595E-0)

NA

5 95E-0 )

5 95E-03
NA
NA
NA
NA

5 95E-03
NA

3 93E-03
5 95E-03
5 95E-03
5 95E-03

NA
5 95E 03

5 41 E-04
NC
NC
NC
NC

4 58E-05
NC

3 16E-04
3 75E-05
9 79E-06
1 25E-04

NC
2 38E-03

MLF ^oor air voc\cancer
August 31, 2003

Rf «ion 0
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TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR VOCs
ON-SITE OUTDOOR INDUSTRIAL WORKER - MLE

Constituent

VOCs
1.2-Dichloroethane
1,2-Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Tnchloroethylene

Reference Risk

(per mg/m3)

5 41 E-04

NC
NC
NC
NC

4 58E-05
NC

3 16E-04
3 75E-05
9 79E-06
1 25E-04

NC
2 38E-03

Mid
Q - AA-Q-6-24

EPC

(mgitn1)

-

-

4 OOE-05
-

--

-

—

Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1 83E-09
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Total:|| 1.83E-09

R. AA-R-1-28
EPC

(mg/m3)

-
-

-

1 80E-07
5 80E-07

1 70E-08
-
-

—

Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
825E-12

NC
NCOPC
6 37E-13
NCOPC
NCOPC
NCOPC
NCOPC

Shallow
0- AA-O-1-16

EPC

(mg/m3)

-
-
-

-

--
-
-
-
-
-

--

Risk

NCOPC
NCOPC
NCOPC
N30PC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Leachate
O

EPC
(mg/m3)

-
-
-

3 70E-05
--

9 OOE-05
1 20E-04

-

-
-
-

—

Risk

NCOPC
NCOPC
NCOPC

NC
NCOPC

4 12E-09
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

8.88E-12 || NCOPC || 4.12E-09

Q
EPC

(mg/mj)

1 OOE-04
-
-

4 90E-05
9 60E-06
3 90E-05
7 20E-05

-

3 20E-06
1 50E-05

8 70E-06

Risk

541E-08
NCOPC
NCOPC

NC
NC

1 79E-09
NC

NCOPC
NCOPC
3 13E-11
1 87E-09
NCOPC
2 07E-08

7.8SE-08

R
EPC

(mg/m3)

2 OOE-03
3 80E-03
7 30E-05

-
1 OOE-04
5 70E-04
7 30E-05
1 40E-04

-

1 10E-04
5 60E-03
1 90E-03
5 10E-02

Risk

1 08E-06
NC
NC

NCOPC
NC

261E-08
NC

4 43E-08
NCOPC
1 08E-09
7 OOE-07

NC
1 21 E-04

1.23E-04

Notes
- Not a constituent of potential concern in this area/medium
EPC - Exposure Point Concentration
MLE - Most Likely Exposure
NC - No dose-response value
NCOPC - Not calculated because not a constituent of potential concern in this area/medium
VOCs - Volatile Organic Compounds

MLE outdoor air voc\c scale
August 31 2003

Revision 0
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SAUGET AREA 2 RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR VOCs
ON-SITE OUTDOOR INDUSTRIAL WORKER - MLE

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADDmh Average

In Air Adjustment Dose MLE Ouldoor Industrial Worker Caily Dose-mh

Constituent (mg/m air) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day)

VOCs

1 ,2-Dichloroethane
1,2-Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)

Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Tnchloroethylene

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

1 1 40E-03
NA NA

1 2 86E-01
1 857E-01

NA NA
1 8 57E-03
1 1 70E 02
1 1 43E-02
1 2 57E-02
1 860E-01
1 1 70E-01
1 1 14E 01
1 1 OOE-02

5 95E-02
NA

5 95E-02
5 95E-02

NA
5 95E-02
5 95E-02
5 95E-02
5 95E-02
5 95E-02
5 95E-02
5 95E-02
5 95E-02

5 95E-02
NA

5 95E-02
5 95E-02

NA
5 95E-02
5 95E-02
5 95E-02
5 95E-02
5 95E-02
5 95E-02
5 95E-02
5 95E-02

Hazard
Index -

Inhalation

4 25E+01
NC

2 08E-01
6 94E-02

NC
6 94E+00
3 50E+00
4 16E+00
2 31 E+00
6 92E-02

3 50E-01
522E-01
5 95E+00

MLF Moor air voc\noncancer

\

August 31,2003
Rp>"sion 0
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TABLE
POTENTIAL HAZARD INDEX
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR VOCs
ON-SITE OUTDOOR INDUSTRIAL WORKER • MLE

Constituent

VOCs
1,2-Dichloroethane
1,2-Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Tnchloroethylene

Reference HQ

(per mg/m3)

4 25E+01
NC

2 08E-01
6 94E-02

NC
6 94 E+00
3 50E+00
4 16E+00
2 31 E+00
6 92E-02
3 50E-01
5 22E-01
5 95E+00

Mid
Q - AA-Q-6-24

EPC

(mg/m1)

-

-

4 OOE-05
-

-

-

--

-

HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
2 78E-04
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Total Hl:|| 2.78E-04

R - AA-R-1-28
EPC

(mg/m3)

-

-
-
-

1 80E-07
5 80E-07

1 70E-08

HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1 25E-06
2 03E-06
NCOPC
3 93E-08
NCOPC
NCOPC
NCOPC
NCOPC

Shallow
0 - AA-O-1 -16

EPC

(mg/m3)

-
-
-
-
-

-

-
-

-

—

HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

3.32E-06 || NCOPC

Leachate
0

EPC

(mg/m3)

-

-
3 70E-05

-

9 OOE-05
1 20E-04

-
-
-

-

—

HQ

NCOPC
NCOPC
NCOPC
2 57E-06
NCOPC
6 25E-04
4 20E-04
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1.05E-03

Q
EPC

(mg/m3)

1 OOE-04
-

4 90E-05
9 60E-06
3 90E-05
7 20E-05

—
-

3 20E-06
1 50E-05

—

8 70E-06

HQ

4 25E-03
NCOPC
NCOPC
3 40E-06

NC
2 71 E-04

2 52E-04
NCOPC
NCOPC
221E-07
5 25E-06
NCOPC
5 18E-05

4.83E-03

R
EPC

(mg/m3)

2 OOE-03
3 80E-03
7 30E-05

-

1 OOE-04
5 70E-04
7 30E-05
1 40E-04

1 10E-04
5 60E-03
1 90E-03
5 10E-02

HQ

8 50E-02
NC

1 52E-05
NCOPC

NC
3 96E-03
2 55E-04
5 82 E-04

NCOPC
761E-06
1 96E-03
9 92E-04
303E-01

3.96E-01

Notes
- Not a constituent of potential concern in this area/medium
EPC - Exposure Point Concentration
HI - Hazard Index
HQ - Hazard Quotient
MLE - Most Likely Exposure
NC - No dose-response value
NCOPC - Not calculated because not a constituent of potential concern in this area/medium
VOCs - Volatile Organic Compounds

MLE outdoor air voc\nc scale
August 31 2003

Revision 0
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A .sumed
Value Units

Calculated
Value

100 (mg soil/day)

0 04 (mg/cm2)

4672 (cm2)

47 (kg)

26 (days)/365(days) = 7 12E 02

11 (years)/70(years) = 1 57E 01

11 (yrs)/11(yrs)= 1 OOE+00

70 (years)

1 OOE 06 (kg/mg)

August 31 2003
Revision 0

SAUGET AREA 2 RI/FS
RME

[[Receptor

Receptors Evaluated

RME Trespassing Teenager

ASSUMPTIONS FOR TRESPASSING TEENAGER - RME
INCIDENTIAL INGESTION AND DERMAL CONTACT SURFACE SOIL

Soil Ingestion Rate

Soil on Skin

Skin Exposed

Body Weight

Exposure Frequency

Exposure Duration (cancer)

Exposure Duration (noncancer)

Lifetime

Unit Conversion Factor

RME Trespassing Teenager

RME Trespassing Teenager

RME Trespassing Teenager

RME Trespassing Teenager

RME Trespassing Teenager

RME Trespassing Teenager

RME Trespassing Teenager

RME teen surface soil\assum
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SAUGET AREA 2 RI/FS
POTENTIAL CARCINOGENIC RISK
INCIOENTIAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
TRESPASSING TEENAGER • RME

Unit Oral • Soil Dermal - Soil Oral Lifetime Lifetime
Concentration Absorption Absorption Cancer ADDing Average ADDdjr Average Excess Lifetime Excess Lifetime Tolal

in Soil Adjustment Adjustment Slope Factor RME Trespassing Teenager Daily Dose Ing RME Trespassing Teenager Dairy Dose-Der Cancer Risk- Cancer Risk- Excess Lifetime
Constituent (mg/kg soil) Factor Factor (mg/Xg-day) (mg/kg-day) (mg/kg-day) (mg/kg-da/) (mg/kg-day) Ingeslion Dermal Contact Cancer Risk

SVOCa
2,4.6-Trichlorophenol
2-Nilroanilma
4-Nitroanilme
Benzo(a)anlhracene
6enzo{a)pyrene
Benzo(b)l!uorantriene
Oibenzo(a,h)anthracene

Paaticldaa
4.4'-DDT
beta-BHC
Dieldnn
gamma-BHC (Lindana)
Heptachlor

Hertolcldea
Penlacrtlorophenol

PCBs
Tolal PCBs

Dioxin
2.3,7,8-TCDD-TEQ

Metals
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mercury

1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
t OOEtOO
t OOEtOO
1 OOEtOO

1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
t OOEtOO

1 OOEtOO

1 OOEtOO

1 OOEtOO

1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO

1
NA
NA

029
029
029
029

1
1
1
1
1

1

083

04

NA
03
NA
NA
NA
NA

001
NA
NA

002
002
002
002

001
001
001
001
001

001

004

004

NA
0001

NA
NA
NA
NA

t 10E OJ
NA

2 106-02
7 30E 01
730EtOO
7 30E-01

7 30EtOO

3 40E-01
1 BOEtOO
1 60EtQ1
1 30EtOO
4 SOE too

1 20E-01

2 OOEtOO

1 SOEtOS

NA
1 SOEtOO

NA
NA
NA
NA

2 38E-08
NA
NA

691E09
691E-09
6 91E-09
691E-09

2 38E-08
2 38E-08
2 386-08
2 38E-08
2 3BE 08

2 38E-08

1 986 08

9 53E-09

NA
7 14E 09

NA
NA
NA
NA

2 38E 08
NA
NA

691E-09
6 91E-09
691E-09
691E-09

2 38E-08
2 38E-08
2 38E-08
2 38E-08
2 38E 08

2 38E-08

1 9.8E-08

9 51E-09

NA
7 14E-09

NA
NA
NA
NA

445E- 0
NA
NA

890E--0
8 90E-' 0
890E--0
890E--0

4 45E- 0
445E- 0
445E- -0
445E- 0
445E- 0

445E- 0

1 78E-U9

1 78E-09

r -A
445E- 1

r-A
NA
t>A
(•A

445E-10
NA
NA

690E-10
B 90E-10
890E-10
8 90E-IO

4 45E-10
445E-10
445E-10
445E-10
445E-10

4 45E-10

1 78E-09

1 78E-09

NA
445E-11

NA
NA
NA
NA

262E-10
NA
NC

5 04E-09
5 04E-08
S 04E-09
5 04E-08

8 10E-09
4 29E-08
3 81E-07
3 10E-08
t 07E-07

2 86E-09

3 95E-08

1 43E-03

NA
1 07E-OB

NA
NA
NA
NA

4 90E-12
NA
NC

6 SOE- 10
6 50E-09
6 SOE- 10
6 50E-09

1 51E-10
801E-10
7 12E-09
579E-10
2 OOE-09

534E-11

3 56E-09

2 67C-04

NA
666E-11

NA
NA
NA
NA

287E-10
NC
NC

5 69E-09
569E-08
5 69E-09
S69E-08

8 2SE-09
4 37E-08
3 88E-07
3 15E-08
1 09E-07

2 91E-09

431E-08

1 70E-03

NC
1 08E-08

NC
NC
NC
NC

•irface soil\canc«r
August 31. 2003
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TABLE
POTENTIAL CARCINOGENIC RISK
INCIDENTIAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
TRESPASSING TEENAGER - RME
SAUGET AREA 2 RI/FS

Constituent
SVOCs
2.4,6-Trichlorophenol
2-Nitroaniline
4-Nilroamline
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dlbenzo(a.h)anthracene

Pesticides
4,4'-DDT
beta-BHC
Dieldnn
gamma-BHC (Lindane)
Heptachlor

Herbicides
Pentachlorophenol

PCBs
Tolal PCBs

Dioxin
2,3,7.8-TCDD-TEQ

Metals
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mercury

Reference

RIsK (per
mg*g)

267E-10
NC
NC

5 69E-09
5 69E-08
5 69E-09
5 69E-08

8 25E-09
4 37E-08
3 88E-07
315E-08
1 09E-07

291E-09

431E-08

1 70E-03

NC
1 08E-08

NC
NC
NC
NC

Total:

0

EPC
(mg/kg)

.-
-
-

--

1 80E-01

-

1 OSEtQI

5 93E-03

-

--

Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
6 99E-08
NCOPC
NCOPC

NCOPC

4 65E-07

t OtE-05

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1.06E-05

ONorth

EPC
(mg/kg)

-

..

._

-

-

7 09E+02

5 08E-02

4 30Et01

Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

3 06E-05

8 62E 05

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC

1.17E-04

P

EPC
(mg/kg)

6 70E-OI

-

--

702EtOO

2 60EtQ1
-

Risk

NCOPC
NCOPC
NCOPC
NCOPC
381E-08
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

3 03E-07

NCOPC

NCOPC
2 80E-07
NCOPC
NCOPC
NCOPC
NCOPC

6.21 E-07

Q North

EPC
(mg/kg)

-
-

1 BOEtOO
-

3 70E-01

-

_

1 87EtQO

-

-

920Et01

-

Risk

NCOPC
NCOPC
NCOPC
NCOPC
1 02E-07
NCOPC
211E-08

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

8 06E 08

NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

2.04E-07

Q Central

EPC
(mj/kg)

-

_
-
-
-

-

_

_

-

-

25 'E tOO

331E-03

-
1 30Et01

-
_

Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

1 11E 07

561E-06

NCOPC
1 40E-07
NCOPC
NCOPC
NCOPC
NCOPC

5.86E-06

QSouth

EPC
(mg/kg)

-

-
1 03E+00
1 OSEtOO
1 35E+00

-

_

__

2 69E-01
-

-

-

5 10E*00

1 69E-03

1 43£t01
1 35E*01

_

1 81E+02
8 60Etrj2

-

Risk

NCOPC
NCOPC
NCOPC
5 86E-09
5 98E-08
7 68E-09
NCOPC

NCOPC
NCOPC
1 04E-07
NCOPC
NCOPC

NCOPC

2 20E 07

2 87E-06

NC
1 46E-07
NCOPC

NC
NC

NCOPC

3.41 E-06

R

EPC
(mg/kg)

--
-
_
-

-
-

_
_
-
--
-

-

-

-
_

—

Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

S

EPC
(mg/kg)

8 20E+00
4 60EtOO
5 70Et01
8 OOE+00
5 40EtOO
6 eoEtoo
1 SOEtOO

1 60E+01
2 60Et01

_
7 SOEtOO
1 50E+00

440Et02

1 01£t03

-

_
_
-

Risk

2 19E-09
NC
NC

4 55E-08
3 07E-07
3 76E-08
1 02E-07

1 32E-07
1 14E 06
NCOPC
2 37E 07
1 64E-07

1 28E-06

4 35E 05

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

4.69E-05

Notes
- Not a constituent of potential concern In this area/medium
EPC - Exposure Point Concentration
NC - No dose-response value
NCOPC - Not calculated because not a constituent or potential concern m this area/medium
PCBs - Polychlonnated Biphenyls
RME - Reasonable Maximum Exposure
SVOCs - Semivolatile Organic Compounds
TCDD - TEQ - Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration
VOCs Volatile Organic Compounds

RME teen surface soll\c scale
August 31, 2003
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SAUGET AREA 2 RI/FS
NONCARCINOGENIC HAZARD INDEX
INCIDENTIAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
TRESPASSING TEENAGER - RME

Unit Oral - Soil Dermal - Soil Oral
Concentration Absorption Absorption Reference

in Soil Adjustment Adjustment Dose RME T re
Constituent (mg/kg-soil) Factor Factor (mg/kg-day)
SVOCs
2,4,6-Trichlorophenol
2-Nilroanilme
4-Nitroaniline
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Oibenzo(a,h)anthracene

Pesticides
4,4'-ODT
beta-BHC
Dieldnn
gamma-BHC (Ltndane)
Heptachlor

Herbicides
Pentachlorophenol

PCBs
Tolal PCBs

Dioxin
2.3.7.8.TCDD-TEQ

Metals
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mercury

1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO

1 OOE tOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO

1 OOEtOO

1 OOEtOO

1 OOEtOO

1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO

1
NA

1
NA
NA
NA
NA

1
1
1
1
1

1

083

NA

1
03

1
03

1
2

001
NA

001
NA
NA
NA
NA

001
001
001
001
001

001

004

NA

0007
0001

004
0

001
0007

1 OOE-04
NA

3 OOE-03
NA
NA
NA
NA

500E.04
3 OOE-04
5 OOE-05
3 OOE-04
5 OOE-04

3 OOE-02

2 OOE-05

NA

400E-04
3 OOE -04
1 OOE-03
3 OOE -03
2 40E-02
3 OOE-04

Chionic
ADDmg Average

ispassing Teenager Daily Dose Ing RME lr€
(mg/kg day) (mg/kg-day)

1 52E-07
NA

1 52E-07
NA
NA
NA
NA

1 52E-07
1 52E-07
1 52E 07
1 52E-07
1 52F-07

1 52E-07

1 ?6E-07

NA

1 52E-07
4 55E-08
1 52E-07
4 55E-08
1 52E-07
3 03E-07

1 52E-07
NA

1 52E-07
NA
NA
NA
NA

1 52E 07
1 52E 07
1 52E-07
1 52E-07
1 52E-07

1 52E-07

1 26E O/

NA

1 52E-07
4 55E-08
1 52E-07
4 55E-08
1 52E 07
3 03E-07

Chronic
ADDder Average

ispassmt Teenager Daily Dose-Der
(mg/kg-day) (mo/kg-day)

2 83E-09
NA

2 83E-09
NA
NA
NA
NA

2 83E-09
2 83E-09
2 83E-09
2 83E-09
2 83E-09

2 83E-09

1 13E-08

NA

1 98E-09
283E-10
1 13E-08

0 OOEtOO
283E-09
1 98E-09

2 83E-09
NA

2 83E-09
NA
NA
NA
NA

2 83E-09
283E-09
2 83E-09
2 83E-09
2 83E-09

2 83E-09

1 13E-08

NA

1 98E-09
2 83E-10
1 13E-08

NA
2 83E.09
198E-09

Hazard Hazard
Index • Index •

Ingestion Dermal Contact

1 52E-03
NA

5 05E-05
NA
NA
NA
NA

3 03E-04
505E-04
3 03E-03
5 05E-04
3 03E-04

5 05E-08

6 29E-03

NA

3 79E-04
1 52E-04
1 52E-04
t 52E-05
6 31E-06
1 01E03

2 83E-05
NA

9 44E-07
NA
NA
NA
NA

566E-06
944E-06
5 66E-05
944E-06
566E-06

944E-08

566E-04

NA

496E-06
9 44E-07
1 13E-05

NC
1 18E-07
661E-06

Total
Hazard

Index

1 54E-03
NC

6 15E-05
NC
NC
NC
NC

3 09E-04
515E-04
309E-03
5 15E-04
3 09E-04

515E-06

6 86E-03

NC

3 84E-04
1 53E-04
163E-04
1 52E-05
6 43E-06
1 02E-03

RME 'rface soil\noncancer
Augusts! 2003
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TABLE
POTENTIAL HAZARD INDEX
INCIDENTIAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
TRESPASSING TEENAGER - RME
SAUGET AREA 2 RI/FS

Constituent
SVOCs
2,4.6-Tnchlorophenol
2-Nitroanlline
4-Nilroanilme
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene

Pesticides
4,4'-DDT
beta-BHC
Dieldnn
gamma-BHC (Lindane)
Heptachlor

Herbicides
Pentachlorophenol

PCBs
Total PCBs

Dioxin
2.3,7,8-TCDD-TEQ

Metals
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mercury

Reference

HQ (per
mg/kg)

1 54E-03
NC

5 15E 05
NC
NC
NC
NC

3 09E-04
515E-04
3 09E-03
5 15E-04
3 09E-04

515E-06

6 86E-03

NC

3 84E-04
1 53E-04
1 63E 04
1 52E-05
6 43E-06
1 02E-03

Total HI:

O

EPC
(mg/kg)

-

-.
-

1 80E-01

-

1 08Et01

5 93E-03

-
.

HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
5 56E-04
NCOPC
NCOPC

NCOPC

7 40E-02

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

7.46E-02

Notes

ONorth

EPC
(mg/kg)

-

-

-

-

7 09EtQ2

5 08E-02

-

430EtQ1

HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

486EtOO

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
4 37E-02

4.90E+00

P

EPC
(mg/kg)

-

-

670E 01

-
-

702EtOO

260tt01

-
-

HQ

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

481E-02

NCOPC

NCOPC
3 97E-03
NCOPC
NCOPC
NCOPC
NCOPC

5.21E-02

QNorth

EPC
(mg/kg)

_

-

1 BOEtOO

3 70E 01

-
_
_

-

-

1 87£tOO

920£t01
-

HQ

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

1 2 8 E-02

NCOPC

NCOPC
NCOPC
1 50E-02
NCOPC
NCOPC
NCOPC

2.78E-02

Q Central

EPC
(m,|/kg)

_
-
_

-

-

_
_
_

-

-

25 EtOO

3 3 IE 03

-
1 3(iEtQ1

-

HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

1 77E-02

NC

NCOPC
1 98E-03
NCOPC
NCOPC
NCOPC
NCOPC

1 96E-02

Q South

EPC
(mg/kg)

_
-
-

1 03£tOO
1 OSEtOO
1 35E+00

-

_

-
2 69E-01

-

-

-

5 tOEtOO

t 69E-03

I43E*01
1 35E+01

_

1 81Et02
8 60E+02

--

HQ

NCOPC
NCOPC
NCOPC

NC
NC
NC

NCOPC

NCOPC
NCOPC
8 31 E-04
NCOPC
NCOPC

NCOPC

3 SOE 02

NC

5 49E-03
2 06E-03
NCOPC
2 74E-03
5 53E-03
NCOPC

S.16E-02

R

EPC

(mg/kg)

-
-
-
-

-

_
_
_
-
-

-

-

-

_
_
-

HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

S

EPC
(mg/kg)

8 20EtOO
4 GOEtOO
5 70E+01
8 OOEtOO
5 40E+00
6 60EtOO
1 80E+00

1 60E+01
260Et01

_
7 SOEtOO
1 SOE+OO

4 40£t02

1 01E+03

-

-

-
-

—

HQ

1 27E-02
NC

2 93E-03
NC
NC
NC
NC

4 94E-03
t 34E-02
NCOPC
3 86E-03
4 63E-04

2 26E-03

6 91 EtOO

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

6.95E+00

- Not a constituent of potential concern In this area/medium
EPC - Exposure Point Concentration
HI - Hazard Index
HQ - Hazard Quotient
NC - No dose-response value
NCOPC - Not calculated because not a constituent of polenli.il concern in this area/medium
PCBs Polychlonnated Biphenyls
RME - Reasonable Maximum Exposure
SVOCs - Semi Volatile Organic Compounds
TCDD - TEQ - Tetrachlorodibenzo-p-dioxm Toxic Equivalents Concentration
VOCs - Volatile Organic Compounds

RME teen surface soltac scale
August 31. 2003
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SAUGET AREA 2 RI/FS
RME

Receptor:

Receptors Evaluated:

RME Trespassing Teenager

ASSUMPTIONS FOR TRESPASSING TEENAGER - RME
INHALATION OF OUTDOOR AIR FROM SOIL i

Assumed
Value Units

Calculated I
Value I

Inhalation Rale

Body Weight

Exposure Time

Exposure Frequency

Exposure Duration (cancer)

Exposure Duration (noncancer)

Lifetime

RME Trespassing Teenager

RME Trespassing Teenager

RME Trespassing Teenager

RME Trespassing Teenager

RME Trespassing Teenager

RME Trespassing Teenager

1.2 (m3 air/hour)

47 (kg)

2 (hrs/day) = 2.00E-I-00

26 (days)/365 (days) = 7.12E-02

11 (yrs)/70(yrs) = 1.57E-01

11 (yrs)/11 (yrs) = 1.OOE+00

70 (years)

RMr i outdoor air ssoil\assum
August 31, 2003
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SAUGET AREA 2 RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR FROM SOIL
TRESPASSING TEENAGER - RME

Constituent

VOCs (a)

1,1,2-Tnchloroethane
1,2-Dichloroethane
1,2-Dichloroethene (total)
4-Methyl-2-pentanone (MIBK)
Benzene
Chlorobenzene

Chloroform
Dlchloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Tnchloroethylene

Xylenes. Total

SVOCs Ibl
2.4.8-Tnchloropbenol
2-Nitroaniline
4-Nitroanllme
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene

Pesticides (bl
4.4'-DDT
beta-BHC
Dieldnn
gamma BHC (Lindane)
Heptachlor

Herbicides (b)
Pentachlorophenol

PCBs (bl
Total PCBs

Dioxin (bl
2 3.7.8-TCDD TEQ

Metals (bl
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mercury

Unit Inhalation
Concentration Absorption

In Air Adjustment

(mg/m' air) Factor

1 OOEtOO

1 OOEtOO
1 OOEtOO
t OOE*00
1 OOE+00
1 OOE+00
1 OOE *00
1 OOEtOO
1 OOE+00
1 OOEtOO
1 OOEtOO
1 OOE+00
1 OOE+00

1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO

1 OOE+00
1 OOEtOO
1 OOEtOO
1 OOE+00
1 OOEtOO

1 OOEtOO

1 OOEtOO

1 OOEtOO

1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO

1

1

NA
NA

1

NA

066
1

1

1

NA
1

NA

1

NA
NA

1

1
1

1

1

1

1

NA
1

NA

1

055

NA
1

1
1

NA

NA

Inhalation
Cancer

Slope Factor RME Tr<
(mg/kg-day) '

5 60E-02

9 10E-02
NA
NA

7 70E-03
NA

B 05E-02
1 65E 03

NA
2 10E 02

NA
4 OOE-01

NA

1 09E 02
NA
NA

3 10E 01
3 10EtOO
3 10E-01
3 10E+00

340E-01
1 86E+00
1 61£t01

NA
4 SSEtQO

NA

2 OOEtOO

1 SOEtQS

NA
1 51Et01
630£tOO
4 20Et01

NA
NA

Lifetime
ADDmh Average Exci ss Lifetime

espassing Teenager Daily Dose - Inh Ci ncer Risk -

(mg/kg-day) (mg/kg-day) Inhalation

5 72E-04
5 72E-04

NA
NA

572E-04
NA

3 77E-04
5 72E-04
5 72E 04
572E04

NA
5 72E-04

NA

572E04
NA
NA

572E 04
5 72E-04
5 72E 04
5 72E-04

5 72E-04
5 72E 04
5 72E-04

NA
5 72E 04

NA

572F 04

3 14E-04

NA
5 72E 04
5 72E 04
572E 04

NA
NA

5 72E-04

5 72E-04
NA
NA

5 72E-04
NA

3 77E 04
5 72E-04
5 72E-04
5 72E 04

NA
5 72E 04

NA

5 72E 04
NA
NA

5 72E 04
5 72E 04
5 72E-04
5 72E-04

5 72E-04
5 72E-04
5 72E-04

NA
5 72E 04

NA

5 72E 04

3 14E 04

NA
5 72F 04
5 72E 04
5 72E 04

NA

NA

3 20E-05

5 20E-05
NC
NC

4 40E-06

NC
3 04E-05
9 40E-07

NC
1 20E-05

NC
2 29E-04

NC

6 20E 06
NC
NC

1 77E-04
1 77E-03
1 77E-04
1 77E-03

1 94E-04
1 06E-03
9 20E-03

NC
2 80E-03

NC

1 14E 03

472Et01

NC
8 63F 03
3 60E-03
2 40E 02

NC
NC

RME teen outdoor air ssoil\cancer
August 31 2003
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TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR FROM SOIL
TRESPASSING TEENAGER RME

Constituent
VOCs l»
1 1 2 Trichtoroethane
1 2 Olchloroelhane
t 2 Dichloroelhene (total)
4 Methyl 2 penlanone (MIBK)
Benzene
Chlorobenzene
Chloroform
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Thchloroethylene
Xylenes Tolal

SVOCl (bl
2 4 6 Tnchlorophenol
2 Nilroanrilne
4 NitroanHlne
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzofa h)anthracene

P«stlcld.» Ibl
4 4 DDT
bela BHC
Dieldnn
gamma BHC (Lindane)
Heplachlor

Herbicides Ibl
Penlachlorophenol

PCBstbl
Total PCBs

Dioxin Ibl
2 3 7 e-TCOO TEQ

MelaU Ibl
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mercury

Reference

Risk (per mg/m1)

3 20E 05
6 20E 05

NC
NC

440E06
NC

3 04E OS
S 40E 07

NC
1 20E05

NC
2 29E 04

NC

620E 06
NC
NC

1 77E 04
1 77E 03
1 77E 04
1 77E 03

1 94E 04
106E03
9 20E 03

NC
2 60E 03

NC

1 14E 03

4 72Et01

NC
9 63E 03
3 ROE 03
2 40E 02

NC
NC

Total

O
EPC

(mg/m')

3 SOE 02
5 20E 02

1 DOE 01

2 70E 02

9 70E 01

-

245E 10

1 47E 06

808E 12

Risk

NCOPC
NCOPC
NCOPC
NCOPC
1 54E 07

NC
NCOPC
NCOPC

NC
NCOPC

NC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
226E 12
NCOPC
NCOPC

NCOPC

168E 11

381E 10

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1 S4E 07

ONorth
EPC

(mg/m*)

6 60E 03
4 6DE 02

8 30E 03
7 20E 02
6 SOE 04

3 70E 01

6 43E 07

461E 11

390E08

Risk

NCOPC
NCOPC
NCOPC
NCOPC
2 90E 08

NC
NCOPC
7 SOE 09

NC
7 80E 09
NCOPC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

7 35E 10

2 17E09

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC

4 76E.08

P
EPC

(mg/m1)

2 20E 04

1 30E 02
3 OOE 03

1 90E 04
7 006 02

9 13E 10

957E09

3 54F 08

Risk

NCOPC
NCOPC
NCOPC
NCOPC
968E10
NCOPC
NCOPC
NCOPC

NC
3 60E 08
NCOPC
4 34E 06

NC

NCOPC
NCOPC
NCOPC
NCOPC
1 62E 12
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

1 09E 11

NCOPC

NCOPC
306E 10
NCOPC
NCOPC
NCOPC
NCOPC

t 07E 01

QNorth
EPC

(mg/m1)

8 SOE 05

190E04

890E04
5 60E 04

2 40E OS
6 70E 03

2 45E 09

504E10

2 56E 09

1 25E 07

Risk

NCOPC
4 42E 09
NCOPC
NCOPC
836E 10
NCOPC
NCOPC
NCOPC

NC
6 72E 09
NCOPC
S49E09

NC

NCOPC
NCOPC
NCOPC
NCOPC
4 3SE 12
NCOPC
B94E13

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

291E12

NCOPC

NCOPC
NCOPC
4 52E 10
NCOPC
NCOPC
NCOPC

1 79E 01

Notes

Q C mtral
EPC

(mg/m1)

3 51E 09

451E 12

1 77E 08

Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

401E12

213E 10

NCOPC
t 53E 10
NCOPC
NCOPC
NCOPC
NCOPC

3 70E 10

O South
EPC

(mg/m'l

3 40E OS

410E03

190E02
5 WE 06
290E02

1 40E09
1 43E 09
184E09

367E10

B 95E 09

230E 12

1 9SE08
t 84E 08

247E07
1 17EOB

Risk

NCOPC
NCOPC
NCOPC
NCOPC
150E 10
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC
1 3SE 09

NC

NCOPC
NCOPC
NCOPC
2 49E 13
254E 12
326E13
NCOPC

NCOPC
NCOPC
3 37E 12
NCOPC
NCOPC

NCOPC

7 95E 12

1 09E 10

NC
1 59E 10
NCOPC
592E09

NC
NCOPC

7 70E 09

R
EPC

(mg,/ms)

5 OOE 05
290E04
120E04

4 SOE 04
2 SOE 03
3 90E OJ

620E05
290E03
2 OOE 03
4 SOE 02
420EOS

Risk

1 60E09
1 51E08

NC
NCOPC
211E09

NC
1 1SE09
NCOPC

NC
3 48E 08

NC
1 03E OS

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1 03E 05

S
EPC

Imglm')

2 OOE 02
320E04
S80E03

860E04
420E03
2 tOE 04
390E02
5 OOE 03
3 SOE 02

1 12E08
6 27E 09
7 77E 08
1 09E08
736E09
9 OOE 09
24SE09

2 18E 08
3 54E 08

1 02E 08
204E09

6 OOE 07

1 37E06

Risk

NCOPC
NCOPC
NCOPC

NC
141609

NC
NCOPC
8 09E 10

NC
2 S2E 09

NC
1 14E06

NC

693E 14
NC
NC

t 93E 12
1 30E 1 1
1 S9E 12
4 3SE 12

4 23E 12
3 76E 1 1
NCOPC

NC
5 32E 12

NC

1 57E 09

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

t 15E OS

Not a constituent or potential concern in this area/medium
EPC Exposure Point Concentration
NC No dose-response value
NCOPC Not calculated because not a constituent of potential concern in this area/mad um
PCBs Polychlonnated Biphenyls
RME Reasonable Maximum Exposure
SVOCs Semi Volatile Organic Compounds
TCDD TEQ Tetrachlorodibenzo p dioxin Tox c Equivalents Concentration
VOCs Volatile Organic Compounds
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SAUGET AREA 2 RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR FROM SOIL
TRESPASSING TEENAGER - RME

Constituent

VOCs (a)
1.1,2-Tnchloroethane
1,2-Dichloroethane
1 .2-Dlchloroethene (total)
4-Methyl-2-pentanone (MIBK)
Benzene
Chlorobenzene
Chloroform
Di Chloromethane
Ethylbenzene
Tetrachloroelhene
Toluene
Trichloroethylene
Xylenes, Total

SVOCs Ibl
2,4.8-Tnchlorophenol
2-Nitroaniline
4-Nilroamline
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)fluoranlhene
Dibenzo(a,h)anlhracene

Pesticide* (bl
4,4'-DDT
beta-BHC
Dieldrln
gamma-BHC (Lindane)
Heptachlor

Herbicide* (bl
Pentachlorophenol

PCB» (bl
Total PCBs

Dioxin (bl
2.3.7,8-TCDD-TEQ

Metals (bl
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mercury

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADDmh Average

In Air Adjustment Dose RME Trespassing Teenager Daily Dose-mh
(mg/mj air) Factor (mg/Vg-day) (mg/Vg-day) (mg/kg-day)

1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOE+00
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO

1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
LOOEtOO

1 OOEtOO
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

1 OOEtOO

1 OOEtOO

1 OOE+00

1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOE+00
1 OOEtOO

NA
1

NA
1
1

1
1
1

NA
1
1

NA
NA
NA
NA

NA
NA
NA
NA
NA

NA

NA

NA

NA
NA
NA

1
1
1

NA
1 40E-03

NA
8 57E-01
8 57E-03
1 70E-02
1 43E 02
8 60E-01
2 86E-01
1 70E-01
1 14E-01
1 OOE-02
2 86E-02

NA
571E-05
1 14E-03

NA
NA
NA
NA

NA
NA
NA
NA
NA

NA

NA

NA

NA
NA
NA

2 86E-05
1 43E-05
8 57E-05

NA
3 64E-03

NA
3 64E.03
3 64E-03
3 64E-03
3 84E-03
3 64E-03
3 64E-03
364E-03
3 64E-03
3 64E 03
3 64E 03

NA
3 64E-03
3 64E-03

NA
NA
NA
NA

NA
NA
NA
NA
NA

NA

NA

NA

NA
NA
NA

364F-03
3 64E-03
364E-03

NA
3 64E-03

NA
3 84E-03
3 64E-03
3 64E-03
3 64E-03
3 64E-03
3 64E-03
3 64E-03
3 64E-03
3 64E-03
3 64E.03

NA
3 64E-03
3 64E-03

NA
NA
NA
NA

NA
NA
NA
NA
NA

NA

NA

NA

NA
NA
NA

3 64E 03
3 64E 03
3 64E 03

Hazard
lnde<-

Inhalathn

NC
2 60Et M

NC
4 24E M
424E-J1
2 14EO1
254E01
4 23E- 33
1 27EO2
2 14E 02
3 19EO2
364E 31
t 27E-31

NC
637E+31
3 19Et30

NC
NC
NC
NC

NC
tic
NC
NC
NC

NC

MC

tic

tic
nc
NC

1 27£t02
255Ef>2
424£t01

RME teen outdoor air ssoilVnoncancer
August 31, 2003
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TABLt
POTENTIAL NONCARCINOGENIC RISK
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR FROM SOIL
TRESPASSING TEENAGER RME

Constituent

VOCa (ll
1 1 2 Trichtoroethane
1 2 Dtchloroethane
1 2 Olchloroelhene (total)
4 Methyl 2 penlanone (MIBK)
Benzene
Chlorobenzene
Chloroform
Dichloromethane
Ethylbenzene
Telrachloroelhene
Toluene
TrichloroeUtylene
Xytenes Tolal

SVOCa Ibl
2 4 6 Trtchtorophenol
2 Nltroanllne
4 Nilroaniline
Benzo(a)an1hracena
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibento(a hjanthrmcene

Pesticides Ibl
4 4 DDT
beta BHC
DiekJnn
gamma BHC (Lindane)
Heptachlor

Herbicides Ibl
PenUchkHoohenal

PCBs Ibl
Tolal PCBs

Dioxin Ibl
2 3 7 8-TCDO TEO

Melala Ibl
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mercury

Reference

HQ (per mg/m')

NC
2 60EtOO

NC
4 24E 03
4 24E 01
214E01
254E01
4 23E 03
1 27E 02
2 ME 02
3 19E 02
3 64E 01
127E01

NC
637E»01
3 19EtOO

NC
NC
NC
NC

NC
NC
NC
NC
NC

NC

NC

NC

NC
NC
NC

1 27Et02
2 5SEt02
424Et01

Total

Notes

O
EPC

(mg/m')

3 SOE 02
S 20E 02

190E01

2 70E 02

9 70E 01

245F 10

-

1 47E 08

808E 12

HQ

NCOPC
NCOPC
NCOPC
NCOPC
1 49E 02
1 11E02
NCOPC
NCOPC
2 42E 03
NCOPC
861E04
NCOPC
1 23E 01

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC

NCOPC

NC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1 53E 01

ONorth
EPC

(mg/m1)

660603
4 60E 02

8 30E 03
7 20E 02
6 SOE 04

3 70E 01

643E07

461E 11

3 90E 08

HQ

NCOPC
NCOPC
NCOPC
NCOPC
280E03
9 84E 03
NCOPC
3S1EOS
9 16E 04
1 39E OS
NCOPC
NCOPC
471E02

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
I65E06

*07E 02

P

EPC

(mg/m1)

2 20E 04

1 30E 02
3 OOE 03

190E04
7 OOE 02

9 13E 10

957E 09

3 54E 08

HQ

NCOPC
NCOPC
NCOPC
NCOPC
9 34E 05
NCOPC
NCOPC
NCOPC
i esE 04
6 42E 05
NCOPC
691E05
891E03

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NC

NCOPC

NCOPC
NC

NCOPC
NCOPC
NCOPC
NCOPC

9 30E 03

Q North
EPC

(mg/m1)

8 SOE 05

1 TOE 04

890E04
5 60E 04

2 40E 05
6 70E 03

245E09

504E 10

255E09

1 2SE 07

HQ

NCOPC
221E04
NCOPC
NCOPC
806E05
NCOPC
NCOPC
NCOPC
1 13E 05
1 20E 05
NCOPC
873E06
B 53E 04

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NC

NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

1 19E 03

Q Central
EPC

(mg/m1) HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

3 51E 09 NC

45IE12 NC

NCOPC
1 77E 08 NC

NCOPC
NCOPC
NCOPC
NCOPC

NC

Q South
EPC

(mg/m1)

3 40E 05

4 10E 03
_

190E02
590E06
290E02

140E09
143E09
1 84E09

-

367E 10

69SE09

230E 12

1 95E08
1 84E 06

2 47E 07
117C06

HQ

NCOPC
NCOPC
NCOPC
NCOPC
1 44E 05
NCOPC
NCOPC
NCOPC
521E05
NCOPC
608E04
215E06
369E03

NCOPC
NCOPC
NCOPC

NC
NC
NC

NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC

NCOPC

NC

NC

NC
NC

NCOPC
3 14E OS
299E04
NCOPC

4 70E 03

R
EPC

(mg/m1)

5 OOE 05
2 ME 04
120E04

4 80E 04
2 80E 03
390E05

620E05
290E03
2 OOE 03
4 SOE 02
420EOS

-

HQ

NC
753E04

NC
NCOPC
204E04
599E04
992E06
NCOPC
7 89E 07
621E05
6 38E 05
1 64E 02
53SE06

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1 »1E 02

S
EPC

(mg/m1)

2 OOE 02
320E04
S 80E 03

8BOE04
420E03
210E04
3 SOE 02
S OOE 03
3 SOE 02

1 12E08
627E09
777E08
109E08
736E09
9 OOE 09
2 45E 09

2 18E 08
3 54E 08

1 02E08
2 04E 09

6 OOE 07

1 37E06

HQ

NCOPC
NCOPC
NCOPC
8 49E 05
1 36E04
1 24E 03
NCOPC
364E06
S 34E 05
449E06
t 24E 03
1 82E 03
4 46E 03

NC
3 99E 07
2 48E 07

NC
NC
NC
NC

NC
NC

NCOPC
NC
NC

NC

NC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

• 04E 01

Not a constituent of polentlal concern in this area/medium
EPC Exposure Poml Concen ration
NC No dose-response value
NCOPC Not calculated because no) a constituent or potent al concern in this area/med um
PCBs Polychlorinaled Biphenyls
RME Reasonable Maximum Exposure
SVOCs Semi Volallle Organic Compounds
TCDD TEQ Tetrachlorodlbenzo p dioxin Toxic Equivalents Concenlral on
VOCs Volatile Organic Compounds

at 31 2003
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SAUGET AREA 2 RI/FS
RME

eceptor

Receptors Evaluated

RME Trespassing Teenager

ASSUMPTIONS FOR TRESPASSING TEENAGER - RME
INHALATION OF OUTDOOR AIR -VOCs

Assumed
Value Uilts

Calculated
Value

Inhalation Rate

Body Weight

Exposure Time

Exposure Frequency

Exposure Duration (cancer)

Exposure Duration (noncancer)

Lifetime

RME Trespassing Teenager

RME Trespassing Teenager

RME Trespassing Teenager

RME Trespassing Teenager

RME Trespassing Teenager

RME Trespassing Teenager

1 2

47

2

26

11

11

70

(m air/hour)

(kg)
(hrs/day) =

(days)/365 (days) =

(yrs)/70(yrs) =

(yrs)/11(yrs) =

(years)

2 OOE+00

7 12E-02

1 57E-01

1 OOE+00

RME teen outdoor air voc\assum
August 31 2003

Revision 0
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SAUGET AREA 2 RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR -VOCs
TRESPASSING TEENAGER - RME

Unit Inhalation Inhalation Lifetime
Concentration Absorption Cancer ADDmh Average Excess Lifetime

In Air Ad)ustment Slope Factor RME Trespassing Teenager Daily Dose - Inh Caicer Risk -

Constituent (mg/m3 air) Factor (mg/kg-day)' (mg/kg-day) (mg/kg-day) Inhalation

VOCs
t ,2-Dlchloroelhane
t ,2-Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Trtchloroethylene

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

1
NA
NA
NA
NA

1
NA

066
1
1
1

NA
1

9 10E-02
NA
NA
NA
NA

7 70E-03
NA

8 05E-02
6 30E-03
1 65E-03
2 10E-02

NA
4 OOE-01

S 72E-04
NA
NA
NA
NA

5 72E-04
NA

3 77E-04
5 72E-04
5 72E-04
5 72E-04

NA
5 72E-04

5 72E-04
NA
NA
NA
NA

5 72E-04
NA

3 77E-04
5 72E-04
5 72E-04
5 72E-04

NA
5 72E-04

5 20E-05
NC
NC
NC
NC

4 40E-06
NC

3 04E-05
3 60E-06
9 40E-07
1 20E-05

NC
2 29E-04

RMF lutdoor air voc\cancer
August 31 2003
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TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR -VOCs
TRESPASSING TEENAGER - RME

Constituent

VOCs
1,2-Dichloroethane
1,2-Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Tnchloroethylene

Reference Risk

(per mg/m3)

5 20E-05
NC
NC
NC
NC

4 40E-06
NC

3 04E-05
3 60E-06
9 40E-07
1 20E-05

NC
2 29E-04

Total:

Mid
Q - AA-Q-6-24

EPC

(mg/m3)

-
-
-
—

4 OOE-05
-
-
-
-

—

Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1 76E-10
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

R. AA-R-1-28

EPC

(mg/m3)

-

-
-

1 80E-07
5 80E-07

1 70E-08
-
-

Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

792E-13
NC

NCOPC
6 12E-14
NCOPC
NCOPC
NCOPC
NCOPC

Shallow
0- AA-O-1-16

EPC

(mg/m3)

-
--
-
-
-
-
-
-
-
-
-
-

Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1.76E-10 | 8.63E-13 || NCOPC

Leachate
0

EPC

(mg/m3)

-
-
-

3 70E-05
—

9 OOE-05
1 20E-04

-
-
-
-

--

Risk

NCOPC
NCOPC
NCOPC

NC
NCOPC
396E-10

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

3.96E-10

Q
EPC

(mg/m3)

1 OOE-04
-
-

4 90E-05
9 60E-06
3 90E-05
7 20E-05

-
-

3 20E-06
1 50E-05

..

8 70E-06

Risk

5 20E-09
NCOPC
NCOPC

NC
NC

1 72E-10
NC

NCOPC
NCOPC
301E-12
1 80E-10
NCOPC
1 99E-09

7.55E-09

R

EPC

(mo/m3)

2 OOE-03
3 80E-03
7 30E-05

-
1 OOE-04
5 70E-04
7 30E-05
1 40E-04

-
1 10E-04
5 60E-03
1 90E-03
5 10E-02

Risk

1 04E-07
NC
NC

NCOPC
NC

251E-09
NC

4 25E-09
NCOPC
1 03E-10
6 72E-08

NC
1 17E-05

1.18E-05

Notes
— Not a constituent of potential concern in this area/medium

EPC - Exposure Point Concentration

NC - No dose-response value

NCOPC - Not calculated because not a constituent of potential concern in this area/medium

RME - Reasonable Maximum Exposure

VOCs - Volatile Organic Compounds

RME teen outdoor air voc\c scale
August 31. 2003
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SAUGET AREA 2 RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR -VOCs
TRESPASSING TEENAGER - RME

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADDinh Average

In Air Adjustment Dose RME Trespassing Teenager Daily Dose-Inn

Constituent (mg/m air) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day)

VOCs

1,2-Dichloroethane
1 ,2-Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromelhane
Dlchloromethane
Tetrachloroethene
Toluene
Trichloroethylene

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

1 1 40E-03
NA NA

1 2 86E-01
1 8 57E-01

NA NA
1 8 S7E-03
1 1 70E-02
1 1 43E 02
1 2 57E-02
1 8 60E-01
1 1 70E-01
1 1 14E-01
1 1 OOE-02

3 64E-03
NA

3 64E-03
3 64E-03

NA
3 64E-03
3 64E-03
3 64E-03
3 64E 03
3 64E-03
3 64E-03
3 64E-03
3 64E-03

3 64E-03
NA

3 64E-03
3 64E-03

NA
3 64E-03
3 64E-03
3 64E 03
3 64E-03
3 64E-03
3 64E-03
3 64E-03
3 64E 03

Hazari
Index -

Inhalatio i

260E+0)
NC

1 27E-02
424E-03

NG
424E-OI
2 14E-OI
254E-OI
1 41E Ol
423E-0)
2 14E-0'
319E-0'
364E-01

RME
I

lutdoor air voc\noncancer
August 31 2003
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TABLE
POTENTIAL HAZARD INDEX
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR-VOCs
TRESPASSING TEENAGER - RME

Constituent

VOCs
1.2-Dichloroethane
1,2-Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Tnchloroethylene

Reference HQ

(per mg/m3)

2 60E+00
NC

1 27E-02
4 24E-03

NC
4 24E-01
2 14E-01
2 54E-01
1 41 E-01
4 23E-03
2 14E-02
3 19E-02
3 64E-01

Total HI:

Mid || Shallow || Leachate
Q - AA-Q-6-24

EPC

(mg/m3)

-
-
-
—

4 OOE-05

—
-
-
-

--

HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1 70E-05
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1.70E-05

R - AA-R-1-28 || O- AA-O-1-16 || O

EPC

(mg/m3)

-

-

—

1 80E-07
5 80E-07

-

1 70E-08
-
--

II EPC

HQ II (mg/m3)

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
7 64E-08
1 24E-07
NCOPC
2 40E-09
NCOPC
NCOPC
NCOPC
NCOPC

-
-
-
—
-
-
-
-
-

--

L EPC

mglm3)

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

2.03E-07 || NCOPC

-
-

Ci 70E-05
—

Si OOE-05
1 20E-04

-
-
-
-
-

--

HQ

NCOPC
NCOPC
NCOPC
1 57E-07
NCOPC

3 82E-05
2 57E-05
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

6.40E-05

Q

EPC

(mg/m3)

1 OOE-04
-
-

4 90E-05
9 60E-06
3 90E-05
7 20E-05

-
-

3 20E-06
1 50E-05

-
8 70E-06

HQ

2 60E-04
NCOPC
NCOPC

2 08E-07
NC

1 66E-05
1 54E-05
NCOPC
NCOPC
1 35E-08
321E-07
NCOPC
3 16E-06

2.95E-04

R

EPC

(mg/m3)

2 OOE-03
3 80E-03
7 30E-05

-
1 OOE-04
5 70E-04
7 30E-05
1 40E-04

_

1 10E-04
5 60E-03
1 90E-03
5 10E-02

HQ

5 20E-03
NC

9 29E-07
NCOPC

NC
2 42E-04
1 56E-05
3 56E-05
NCOPC

4 65E-07
1 20E-04
6 06E-05
1 86E-02

2.42E-02

Notes
-- Not a constituent of potential concern in this area/medium

EPC - Exposure Point Concentration

HI - Hazard Index

HQ - Hazard Quotient
NC - No dose-response value

NCOPC - Not calculated because not a constituent of potential concern in this area/medium

RME - Reasonable Maximum Exposure

VOCs - Volatile Organic Compounds

RME teen outdoor air voc\nc scale
August 31, 2003
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SAUGET AREA 2 RI/FS
RME

[[Receptor

Receptors Evaluated II

RME Trespassing Teenager||

ASSUMPTIONS FOR TRESPASSING TEENAGER RME
INCIDENTIAL INGESTION AND DERMAL CONTACT SEDIMENT

Assumed
Value Units

Calculated
Value

Sediment Ingestion Rate

Sediment on Skin

Skin Exposed

Body Weight

Exposure Frequency

Exposure Duration (cancer)

Exposure Duration (noncancer)

Lifetime

Unit Conversion Factor

RME Trespassing Teenager

RME Trespassing Teenager

RME Trespassing Teenager

RME Trespassing Teenager

RME Trespassing Teenager

RME Trespassing Teenager

RME Trespassing Teenager

100
1

6026
47

13

11

11

70

1 OOE 06

(mg soil/day)

(mg/cm2)
(cm2)
(kg)
(days)/365(days) =

(years)/70(years) =

(yrs)/11(yrs) =

(years)

(kg/mg)

3 56E-02

1 57E 01

1 OOE+00

RME' -i sedimentAassum
August 31 2003

Revision 0



ENSR International

SAUOET AREA 2 RI/FS
POTENTIAL CARCINOGENIC RISK
INCIDENTIAL INGESTION AND DERMAL CONTACT
SEDIMENT
TRESPASSING TEENAGER - RME

Oral - Soil Dermal - Soil Oral Lifetime Lifetime
Concentration Absorption Absorption Cancer ADDIng Average ADDcer Average Excess Lifetime Excess Lifetime Total

In Sediment Adjustment Adjustment Slope Factor RME Trespassing Teenager Daily Dose-Ing RME Trespassing Teenager Daily Dose-Der Cancer Risk- Cancer Risk- Excess Lifetime
Constituent (mg/Vg) Factor Factor (mg/kg-day)' (mg/kg-d«y) (mg/Xg-day) (mg/Kg-dty) (tng/kg-day) Inflexion Dermal Contact Cancer Risk
M*t*l»
Artenlc 341E+00 03 0001 1 50E+00 1 22E-OB 1 22E-08 245E39 2 45E-09 1 83E-08 3 67E-09 2 19E-08

Total 183E-08 367E-09 219E-08

August 31.2003
RME teen sedlmenrAcancer Revision 0
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SAUGET AREA 2 RI/FS
NONCARCINOGENIC HAZARD INDEX
INCIDENTIAL INOESTION AND DERMAL CONTACT
SEDIMENT
TRESPASSING TEENAGER - RME

Oral - Soil Dermal - Soil Oral Chronic Chronic
Concentration Absorption Absorption Reference ADDIng Average ADDder Average Hazard Hazard Total

In Sediment Adjustment Adjustment Dose RME Trespassing Teenager Dally Dose-Ing RME Trespassing Teenager Dally Dose-Der Index- Index- Hazard
Constituent (mg/kg) Factor Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) Ingestion Dermal Contact Index
Metals
Arsenic 341E+00 03 0001 3 OOE-04 7 75E-08 7 75E-08 1 56E-08 1 56E-OB 2 58E-04 519E-05 3.10E-04

Total. 258E-04 519E-05 310E-04

August 31, 2003
RMF sdimenftnoncancer - '^ion 0
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SAUGET AREA 2 RI/FS
RME

[Receptor

Receptors Evaluated

RME Trespassing Teenager)

ASSUMPTIONS FOR TRESPASSING TEENAGER - RME
INCIDENTAL INGESTION AND DERMAL CONTACT OF

SURFACE WATER
Assumed
Value Units

Calculated
Value

Water Ingestion Rate

Skin Exposed
Body Weight

Exposure Time (dermal route only)

Exposure Frequency

Exposure Duration (cancer)

Exposure Duration (noncancer)

Lifetime
Unit Conversion Factor (dermal route only)

RME Trespassing Teenager

RME Trespassing Teenager

RME Trespassing Teenager

RME Trespassing Teenager

RME Trespassing Teenager

RME Trespassing Teenager

RME Trespassing Teenager

0 005 (I/day)

6026 (cm )
47 (kg)

1 (hr/day)

13 (day s)/365 (days) = 3 56E 02

11 (yrs / 70(yrs) = 1 57E 01

11 (yrs/11 (yrs) = 1 OOE+00
70 (yesrs)

0 001 (I/cm3)

RME teen surface water\assum
August 31 2003

Revision 0



SAUGET AREA 2 RI/FS
CARCINOGENIC ASSESSMENT
INCIDENTAL INGESTION AND DERMAL CONTACT OF
SURFACE WATER
TRESPASSING TEFNAGER - RME

Unit Oral-Water Dermal - Water Dermal Oral Lifetime Lifetime
Concentration Absorption Absorption Permeflbilriy Cancer ADDmg Average ADOdei Average Excess Lilettme Excess Lifelime Total

In Groirndwater Adjustment Adjustment Constant Slope Factor RME Trespassing Teenager Daily Dose Ing RME Trespassing Teen iger Daily Dose-Dcr Canrer Risk Cancer Risk - Excess Lifetime

(mg/1) Factor Factor (crrVhr) (mg/Vg day)' (mg/Kg-day) (mg/kg day) (mg/Kg jay) (mg/kg ĵjy) Ingestion Dermal Contact Cancer Risk

SVOCs

2 4 Dlcftloropnenol

4-Cnloroanilme

Herbicide!

MCPA

MCPP

Melill

Lead

Manganese

1 OOEtOO

1 OOEtOO

1 OOE<00

1 OOEtOO

1 OOEtOO

1 OOEtOO

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

2 30E-02

6 33E-03

23IE-02

1 WE-02

(1)
1 GOE-04

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NC

NC

NC

NC

NC

NC

August 31,2003
ice walertoincer ,5ton o



ENSR International

TABLE
POTENTIAL CARCINOGENIC RISK
INCIDENTAL INGESTION AND DERMAL CONTACT OF
SURFACE WATER
TRESPASSING TEENAGER - RME

Constituent

SVOCs
2,4-Dichlorophenol
4-Chloroaniline

Herbicides
MCPA
MCPP

Metals
Lead
Manganese

Reference Risk
(per mg/L)

NC

NC

NC

NC

NC

NC

Pond (Site Q)
EPC (mg/L)

--

--

-

--

1 40E-02
4 60E-01

Risk

NCOPC
NCOPC

NCOPC
NCOPC

NC

NC

Total:|| NC

River
EPC (mg/L)

8 9SE-03
1 90E-02

3 10E-02
5 30E-02

--

Risk

NC

NC

NC

NC

NCOPC
NCOPC

NC

Notes
— Not a constituent of potential concern in this area/medium
EPC - Exposure Point Concentration
NC - No dose-response value
NCOPC - Not calculated because not a constituent of potential concern in this area/medium
SVOCs - Semi Volatile Organic Compounds

RME teen surface water\c scale
August 31 2003

Revision 0



SAUGET AREA 2 RI/FS
NONCARCINOGENIC ASSESSMENT
INCIDENTAL INOESTION AND DERMAL CONTACT OF
SURFACE WATER
TRESPASSING TEENAGER - RME

ENSR International

Unit Qfal - Water Dermal - Water Dermal Oral Chronic Chronic
Concentration Absorption Absorption Permeability Reference ADDtng Average ADDder Average Hazard Hazard Total

In Groundwaler Adjustment Adjustment Constant Dose RME Trespassing Teenager Daily Dose-Ing RME Trespa- sing Teenager Daily Dose-Der Index (ndex - Hazard
Constituent

SVOO
2,4-Dichlorophenol
4-Chloroaniline

Herbicide*
MCPA
MCPP

Metals
Lead
Manganese

(mo,/!) Factor

1 OOE»00 1
1 OOE»00 1

1 OOE»00 1
1 OOEtOO 1

1 OOE*00 NA
1 OOE»00 1

Factor

1
1

1
1

NA
10

(cm/hr) (mg/kg-day)

2 30E-02
6 33E-03

2 31 E-02
t 56E-02

0)
1 60E-04

3 OOE-03
4 OOE-03

S OOE-04
1 OOE-03

NA
2 40E-02

(mg/kg day)

3 79E-06
3 79E-06

3 796-06
379E-06

NA
3 796-06

(mg/Vg-day)

3 79E-06
3 79E-06

3 79E-06
3 79E-06

NA
379E-06

(mg/kg-day)

1 05E-04
2 89E-05

106E-04
7 12E-05

NA
731E-06

(mg/kg-day)

1 05E-04
2 89E-05

1 06E-04
7 12E-05

NA
731E-06

Ingestion Dermal Contact

1 26E-03
9 47E-04

7 58E-03
3 79E-03

NA
1 58E-04

3 50E-02
7 22E-03

2 11E-01
7 12E-02

NA
3 04E-04

Index

3 63E-02
8 17E-03

2 19E-01
7 50E-02

NC
4 62E-04

•race water\noncancer
August 31, 2003

~ 'ision 0



ENSR International

TABLE
POTENTIAL HAZARD INDEX
INCIDENTAL INGESTION AND DERMAL CONTACT OF
SURFACE WATER
TRESPASSING TEENAGER - RME

Constituent

SVOCs
2,4-Dichlorophenol
4-Chloroaniline

Herbicides
MCPA

MCPP

Metals
Lead
Manganese

Reference HQ
(per mg/L)

3 63E-02
8 17E-03

2 19E-01
7 50E-02

NC

4 62E-04

Total HI:

Pond (Site Q)
EPC (mg/L)

-

-

-

-

1 40E-02
4 60E-01

HQ

NCOPC
NCOPC

NCOPC
NCOPC

NC

213E-04

2.13E-04

River
EPC (mg/LL

8 95E-03
1 90E-02

3 10E-02
5 30E-02

-

L HQ

3 25E-04
1 55E-04

6 78E-03
3 97E-03

NCOPC
NCOPC

1.12E-02

Notes
- Not a constituent of potential concern in this area/medium
EPC - Exposure Point Concentration
HI - Hazard Index
HQ - Hazard Quotient
NC - No dose-response value
NCOPC - Not calculated because not a constituent of potential concern in this area/medium

SVOCs - Semi Volatile Organic Compounds

RME teen surface watertnc scale
August 31.2003

Revision 0
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SAUGET AREA 2 RI/FS
MLE

IIReceptor:

Receptors Evaluated

MLE Trespassing Teenager]

ASSUMPTIONS FOR TRESPASSING TEENAGER - MLE
INCIDENTIAL INGESTION AND DERMAL CONTACT SURFACE SOIL

Assumed
Value Units

Calculated
Value

Soil Ingestion Rate

Soil on Skin

Skin Exposed

Body Weight

Exposure Frequency

Exposure Duration (cancer)

Exposure Duration (noncancer)

Lifetime

Unit Conversion Factor

MLE Trespassing Teenager

MLE Trespassing Teenager

MLE Trespassing Teenager

MLE Trespassing Teenager

MLE Trespassing Teenager

MLE Trespassing Teenager

MLE Trespassing Teenager

50

0.04

4672

47

13
11
11

70

1.00E-06

(mg soil/day)

(mg/cm2)

(cm2)

(kg)
(days)/365(days) =

(years)/70(years) =

(yrs)/11(yrs) =

(years)

(kg/mg)

3.56E-02

1.57E-01

1.OOE+00

MLF -> surface soil\assum
August 31, 2003
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SAUGET AREA 2 RI/FS
POTENTIAL CARCINOGENIC RISK
INCIDENTIAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
TRESPASSING TEENAGER - MLE

Constituent
SVOCt
2.4.6-Tnchlorophenol
2-Nitroamlme
4 Nitroanilme
Benzo(a)anlhracene
8enzo(a)pyrene
Benzo(b)fluoranlhene
Dibenzo(a h)anthracene

Pesticides
4.4'-DDT
beta- BHC
Dieldnn
gamma-BHC (Lindane)
Heptachlor

Herbicides
Penlachlorophenol

PCBs
Tolal PCBs

Dioxin
2,3.7,8.TCDD-TEQ

Metals
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mercury

Unit Oral - Soil Dermal - Soil Oral Lifetime Lifetime
Concentration Absorption Absorption Cancer ADDing Average ^DDder Average Excess Lifetime Excess Lifetime Total

in Soil Adjustment Adjustment Slope Factor MLE Trespassing Teenager Daily Ooso-lng MLE Trespassing Tejnager Daily Dose-Der Cancer Risk- Cancer Risk - Excess Lifetime
(mg/kg soil) Factor Faclor (mg/kg-day) (mg/kg day) (mg/kg-day) (mg/l g-day) (mg/kg-day) Ingestion Dermal Contact Cancer Risk

1 OOE»00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE»00

1 OOE+00
1 OOE+00
1 OOEtOO
1 OOE+00
1 OOE+00

1 OOE+00

1 OOE+00

1 OOE+00

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

1
NA
NA

029
029
029
029

1
1
1
1
1

t

083

04

NA
03
NA
NA
NA
NA

001
NA
NA

002
002
002
002

001
001
001
001
001

00)

004

004

NA
0001

NA
NA
NA
NA

1 10E-02
NA

2 10E-02
7 30E-01
7 30E+00
7 30E 01
7 30E+00

3-tOE-Ot
1 80E+00
1 60E+01
1 30E+00
4 50E+00

1 20E-01

2 OOE+00

1 50E+05

NA
1 50E+00

NA
NA
NA
NA

5 95E-09
NA
NA

1 73E 09
1 73E-09
1 73E-09
1 73E-09

5 95E-09
595E09
5 95E-09
5 95E 09
5 95E-09

5 95E-09

494E-09

2 38E-09

NA
1 79E-09

NA
NA
NA
NA

5 95E-09
NA
NA

1 73E-09
1 73E-09
1 73E-09
1 73E-09

5 95E 09
5 95E-09
5 95E-09
5 95E 09
5 95E-09

5 95E-09

4 94E 09

2 38E 09

NA
1 79E-09

NA
NA
NA
NA

2 '3E-10
NA
NA

4 I5E-10
4 I5E-10
4 15E-10
4 I5E-10

2 '3E-10
2 '3E-10
2 .'3E-10
2 .'3E 10
2 '3E-10

2 '3E-10

8 )OE 10

B JOE- 10

NA
2 '3E-11

NA
NA
NA
NA

223E-10
NA
NA

44SE-10
445E-10
445E-10
445E.10

223E-10
223E-10
223E-10
223E-10
223E-10

223E-10

890E-10

8 SOE- 10

NA
223E-11

NA
NA
NA
NA

655E.11
NA
NC

1 26E-09
1 26E-OB
1 26E-09
1 26E.08

2 02E-09
1 07E-08
9 53E-08
7 74E-09
2 6BE-08

7 14E-10

9 B8E-09

3 57E-04

NA
2 68E-09

NA
NA
NA
NA

245E-12
NA
NC

325E-10
3 25E-09
325E-10
325E-09

757E-11
401E-10
3 56E-09
2 69E-10
1 OOE 09

267E 11

1 78E-09

1 34E-04

NA
334E-11

NA
NA
NA
NA

679E-11
NC
NC

1 59E-09
1 59E-08
1 59E-09
1 59E-08

2 10E-09
1 11E-OS
9 88E-08
8 03E-09
2 78E-08

741E-10

1 17E-08

4 91 E-04

NC
271E-09

NC
NC
NC
NC

MLE tsen surface soil\cancer
August 31, 2003
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TABLE
POTENTIAL CARCINOGENIC RISK
INCIOENTIAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
TRESPASSING TEENAGER - MLE
SAUGET AREA 2 RI/FS

Constituent
SVOC*
2.4,6-Tnchlorophenol
2-Nitroanlline
4-Nilroanilme
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anlhracene

Pesticides
4,4'-DDT
beta-BHC
Dieldnn
gamma-BHC (Lindane)
Heptachlor

Herbicides
Penlachlorophenol

PCBs
Tolal PCBs

Dioxin
2,3.7.8-TCDD-TEQ

Metals
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mercury

Reference

Risk (per
mg/kg)

679E-11
NC
NC

1 59E-09
1 59E-08
1 59E-09
1 59E-08

2 10E-09
1 11E-08
9 88E-08
8 03E-09
2 78E-08

741E-10

1 17E-08

4 91E-04

NC
2 71E-09

NC
NC
NC
NC

Total:

O

EPC
(mg/kg)

„
-

—

--

—

9 10E-02

540E+00

2 99E-03

-

--

Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

8 99E-09
NCOPC
NCOPC

NCOPC

6 29E-08

1 47E-06

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1.54E-06

ONorth

EPC
(mg/kg)

-

—

-

7 ODE • 02

5 08E-02

430E+01

Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

8 27E-06

2 49E-05

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC

3.32E-05

P

EPC
(mg/kg)

-

3 01 E-01
-

-

-

t 78E+00

1 41E+01

Risk

NCOPC
NCOPC
NCOPC
NCOPC
4 77E-09
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

2 08E 08

NCOPC

NCOPC
3 82E-08
NCOPC
NCOPC
NCOCC
NCOPC

6.38E-08

QNorth

EPC
(mg/kg)

-
-
-

1 24E+00

2 12E-01

_
-

5 73E-01

-

201E+01

_

Risk

NCOPC
NCOPC
NCOPC
NCOPC
1 97E-OH
NCOPC
3 36E-01I

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

6 68E-0')

NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

2.97E-04

Q Central

EPC
(mg/kg)

-
-
_
-
-
-
-

-
_
_
-
-

-

1 08E+00

1 14E-03

-
7 30E+00

_

—

Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

1 26E-08

5 58E-07

NCOPC
1 98E-08
NCOPC
NCOPC
NCOPC
NCOPC

5.90E-07

Q South

EPC
(mg/kg)

--
-
_

5 57E-01
5.98E-01
7 26E-01

-

_

_
7 96E-02

-

-

-

2 75E+00

6 89E-04

6 95E+00
9 66E+00

841E+01
6 03E+-02

~-

Risk

NCOPC
NCOPC
NCOPC
8 83E-10
9 49E-09
1 15E-09
NCOPC

NCOPC
NCOPC
7 87E-09
NCOPC
NCOPC

NCOPC

321E 08

3 38E-07

NC
2 62E-08
NCOPC

NC
NC

NCOPC

4.16E-07

R

EPC
(mg/kg)

_

-

-
-
-

-

_
_
_
-

-

-

-

_
-

—

Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

S

EPC
(mg/kg)

4 19E+00
2 78E+00
2 90E+01
4 05E+00
2 77E+00
3 42E+00
9 93E-01

801E+00
1 30E+01

3 75E+00
7 50E-01

2 20E+02

5 04E+02

-

_

—

Risk

2 85E-10
NC
NC

6 42E-09
4 38E-08
5 42E-09
1.57E-08

1 68E-08
t 45E-07
NCOPC
301E-08
2 09E-08

1 63E-07

5 8BE 06

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

6.33E-06
Notes
- Not a constituent of potential concern In this area/medium
EPC - Exposure Point Concentration
MLE - Most Likely Exposure
NC - No dose-response value
NCOPC - Not calculated because not a constituent of potential concern in this area/medium
PCBs - Polychlorinated Biphenyls
SVOCs - Semi Volatile Organic Compounds
TCDD - TEQ - Tetrachlorodibenzo-p-dioxln Toxic Equivalents Concentration
VOCs - Volatile Organic Compounds

MLE teenl soil\c scale
"131,2003

ivision 0
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SAUGET AREA 2 RI/FS
NONCARCINOGENIC HAZARD INDEX
INCIDENTIAL INGESTION AND DFRMAL CONTACT
SURFACE SOIL
TRESPASSING TEENAGER - MLE

Unit Oral - Soil Dermal - Soil Oial Chronic Chronic
Concentration Absorption Absorption Rererence ADDinq Average ADCIer Average

in Soil Adjustment Adjustment Dose MLE Trespassing Teenager Daily Dose-Ing MLE Trespassing Teenager Daily Dose Der
Constituent (mg/kg-soil) Factor Factor (mg/kg. day) (mg/kg-day) (mg/kg day) (mg/kg-cay) fmg/kg day)

SVOCs
2.4.6-Tnchlorophenol
2-Nitroamline
4-Nitroanilme
Benzo(a)anthracene
B«nzo(a)pyrene
Benzo(b)(luoranthene
Dibenzo(a.h)anthracene

Pesticides
4,4'-DDT
bela-BHC
Dieldnn
gamma-BHC (Lindane)
Heplachlor

Herbicides
Penlachlorophenol

PCBs
Tolal PCBs

Dioxin
2.3,7 8-TCDD-TEQ

Metals
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mercury

1 OOE+00
1 OOE+00
1 OOE+00
1 OOEtOO
1 OOE+00
1 OOEtOO
t OOE+00

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

1 OOEtOO

1 OOEtOO

1 OOEtOO

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

1
NA

1
NA
NA
NA
NA

1
1
1
1
1

1

083

NA

1
03

1
03

1
2

001
NA

001
NA
NA
NA
NA

001
001
001
001
001

001

004

NA

0007
0001
004

0
001

0007

1 OOE-04
NA

3 OOE-03
NA
NA
NA
NA

5 OOE-04
3 OOE-04
5 OOE-05
3 OOE-04
5 OOE-04

3 OOE-02

2 OOE-05

NA

4 OOE-04
3 OOE-04
1 OOE-03
3 OOE-03
2 40E-02
3 OOE-04

379E08
NA

3 79E-08
NA
NA
NA
NA

379E-08
3 79E-08
3 79E-08
3 79E-08
3 79E-08

3 79E 08

3 14E-08

NA

3 79E-08
1 14E-08
3 79E-08
1 14E-08
3 79E-08
7 58E 08

3 79E 06
NA

379E-08
NA
NA
NA
NA

3 79E-08
3 79E-08
3 79E-08
3 79E-08
3 79E-08

3 79E 08

3 14E-08

NA

3 79E-08
1 14E-08
3 79E-08
1 14E-08
3 79E-OB
7 58E-08

1 42E 09
NA

1 42E 09
NA
NA
NA
NA

1 42E 09
1 42E-09
1 42E-09
1 42E 09
1 42E 09

1 42E 09

566E 09

NA

99IE-10
1 42E-10
566E-09

0 OOE tOO
1 42E-09
991E-10

1 42E-09
NA

1 42E-09
NA
NA
NA
NA

1 42E-09
1 42E-09
1 42E-09
1 42E-09
1 42E-09

1 42E-09

5 66E-09

NA

991E-10
1 42E-10
5 66E-09

NA
1 42E-09
991E-10

Hazard Hazard
Index - Index -

Ingestion Dermal Contact

3796-04
NA

1 26E-05
NA
NA
NA
NA

7 58E-05
1 26E-04
7 58E-04
t 26E-04
7 58E-05

1 26E-05

t 57E-03

NA

947E-05
3 79E-05
3 79E-05
3 79E-06
1 58E-06
2 53E-04

1 42E 05
NA

4 72E-07
NA
NA
NA
NA

2 83E-06
4 72E-06
2 83E-05
4 72E-06
2 83E-06

4 72E-OB

2 83E-04

NA

2 48E-06
4 72E-07
556E-06

NC
5 90E-08
3 30E-06

Tolal
Hazard

Index

3 93E-04
NC

1 31E-05
NC
NC
NC
NC

7 86E-05
1 316-04
7 86E-04
1 3IE 04
7 86E-05

1 31E-06

1 86E 03

NC

9 72E-05
3 84E-05
4 36E-05
3 79E-06
1 64E-06
2 56E-04

MLE leen surface soil\noncancer
August 31.2003

Revision 0
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TABLE
POTENTIAL HAZARD INDEX
INCIDENTIAL INGESTION AND DERMAL CONTACT
SURFACE SOIL
TRESPASSING TEENAGER • MLE
SAUGET AREA 2 RI/FS

Constituent

SVOCs
2,4.6-Trichlorophenol
2-Nilroanilme
4-Nitroaniline
3enzo(a)anlhracene
3enzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a,h)anthracene

Pesticides
4,4'-DDT
beta-BHC
Dieldnn
gamma-BHC (Lindane)
Heptachtor

Herbicides
Penlachlorophenol

PCBs
Total PCBs

Dioxin
2,3,7,8-TCDO-TEQ

Metals
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mercury

Reference

HQ (per mg/kg)

3 93E-04
NC

1 31E-05
NC
NC
NC
NC

786E-05
1 31 E-04

786E-04
1 31 E-04

786E-05

1 31E-06

t 86E-03

NC

9 72E-O5
384E-05
436E-05
379E-06
164E-O6
256E-04

Tolal HI:

O

EPC
(mg/kg)

-

-
-

..

9 10E-02

-

540E+00

2 99E-03

-
-

-

HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
7 15E-05
NCOPC
NCOPC

NCOPC

1 OOE-02

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1.01 E-02

ONorth

EPC
(mg/kg)

-

--

7 09E+02

50BE-02

-
-

430E+01

HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

1 32E+00

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1 10E 02

1.33E+00

P

EPC
(mg/kg)

-

301E-01

1 7BEtOO

-
1 41E+01

-

HQ

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

3 31 E-03

NCOPC

NCOPC
541E-04
NCOPC
NCOPC
NCOPC
NCOPC

3.85E-03

QNorth

EPC
(mg/kg)

-

-
1 24E+00

212E-01

5 73E-01

-

201F+01

HO

NCCPC
NCCPC
NCCPC
NCCPC

NC
NCCPC

NO

NCCPC
NCCPC
NCCPC
NCCPC
NCCPC

NCCPC

1 06I--03

NCCPC

NCOPC
NCOPC
8 77f-04
NCOPC
NCC'PC
NCCPC

1.94I--03

Notes

Q Central

EPC
(mg/kg)

-
-

..

-

1 08E+00

1 14E-03

-
7 SOE *00

-

--

HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

2 OOE-03

NC

NCOPC
280E-04
NCOPC
NCOPC
NCOPC
NCOPC

2.28E-03

Q South

EPC
(mg/kg)

5 57E-O1
598E-01
7 26E-O1

796E-02

2 76E+00

689E-04

6 95E+00
966E»00

841E+01
6 03E+02

--

HQ

NCOPC
NCOPC
NCOPC

NC
NC
NC

NCOPC

NCOPC
NCOPC
626E-05
NCOPC
NCOPC

NCOPC

5 1 0E-03

NC

676E-04
371E-04
NCOPC
3 18E-04
988E-04
NCOPC

7.52E-03

R

EPC
(mg/kg)

-

-
-
-

-
-

HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

S

EPC
(mg/kg)

4 19E+00
2 78EtOO
2 90E+01
4 05E+00
2 77EtOO
3 42E+00
9 93E-01

801EtOO
1 30E+01

375E+00
7 50E-01

220E+02

504E+02

-
-

HQ

1 65E-03
NC

380E-04
NC
NC
NC
NC

6 29E-04
1 70E-03
NCOPC
491E-04
590E-05

2 88E-04

936E-01

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

9.41E-01

- Not a constituent of potential concern in this area/medium
EPC - Exposure Point Concentration
HI - Hazard Index
HQ - Hazard Quotient
MLE - Most Likely Exposure
NC - No dose-response value
NCOPC - Not calculated because not a constituent of potential concern in this area/medium
PCBs - Polychlormaled Biphenyls
SVOCs - Semi Volatile Organic Compounds
TCDD - TEQ - Tetrachlorodtbenzo-p-dioxin Toxic Equivalents Concentration
VOCs - Volatile Organic Compounds

•oil\nc scale
A"-ist31,2003

, evision 0
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SAUGET AREA 2 RI/FS
MLE

[[Receptor:

Receptors Evaluated:

MLE Trespassing Teenager

ASSUMPTIONS FOR TRESPASSING TEENAGER - MLE
INHALATION OF OUTDOOR AIR FROM SOIL

Inhalation Rate

Body Weight

Exposure Time

Exposure Frequency

Exposure Duration (cancer)

Exposure Duration (noncancer)

Lifetime

MLE Trespassing Teenager

MLE Trespassing Teenager

MLE Trespassing Teenager

MLE Trespassing Teenager

MLE Trespassing Teenager

MLE Trespassing Teenager

Assumed
Value
_—j

1.0
47
2

13
11

11

70

Units
Calculated

Value

(n3 air/hour)

(1-9)
(tirs/day) =

(clays)/365 (days) =

(yrs)/70(yrs) =

(>rs)/11(yrs) =

(years)

2.00E+00

3.56E-02

1.57E-01

1.OOE+00

MLE teen outdoor air ssoil\assum
August 31, 2003

Revision 0
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SAUGET AREA 2 RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR FROM SOIL
TRESPASSING TEENAGER - MLE

Constituent

VOCs (a)
1,1.2-Trichloroethane
1 ,2-Dichloroethane
1 ,2-Dichloroethene (total)
4-Methyl-2-pentanone (MIBK)
Benzene
Chlorobenzene
Chloroform
Dichloromethane
Elhylbenzene
Tetrachloroethene
Toluene
Tnchloroethylene
Xylenes, Total

SVOCs (bl
2 ,4,6-Tnchlorophenol
2-Nllroaniline
4-Nitroaniline
8enzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Dibenzo(a h)anthracene

Pesticides (bl
4,4'-DDT
t)8ta-BHC
Dieldrln
gamma-BHC (Lindane)
Heplachlor

Herbicides (bl
Pentachlorophenol

PCBs (bl
Total PCBs

Dioxin (bl
2.3.7.8-TCDD TEQ

Metals Ibl
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mercury

Unit Inhalation
Concentration Absorption

In Air Adjustment

(mg/m3 air) Factor

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

OOE+00
OOE+00
OOEtOO
OOE+00
OOEtOO
OOEtOO

1 OOE+00
1 OOE+00
1 OOE+00

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
t OOE+00
1 OOE+OO

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

1 OOE+00

1 OOE+00

1 OOE+00

1 OOE+00
1 OOEtOO
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

1
1

NA
NA

1
NA

066
1
1
1

NA

1

NA

1

NA
NA

1
1
1
1

1
1
1

NA
1

NA

1

055

NA
1
1
1

NA
NA

Inhalation Lifetime
Cancer ADDinh Average Excess Lifetime

Slope Factor MLF Trespassing Teenager Daily Dose - Inh "ancer Risk •

(mg/kg day) ' (mg/kg-day) (mg/kg-day) Inhalation

5 60E-02
9 10E-02

NA
NA

7 70E-03
NA

8 05E-02
1 65E-03

NA
2 10E-02

NA
4 OOE-01

NA

1 09E-02
NA
NA

3 10E 01
3 10E+00
3 10E-01
3 10E+00

3 40E-01
1 86EtOO
161E+01

NA
455EtOO

NA

2 OOEtOO

1 50Et05

NA
1 51Et01
6 30E+00
4 20E+01

NA
NA

2 38E-04
2 38E-04

NA
NA

2 38E-04
NA

1 57E-04
2 38E-04
2 38E-04
2 38E-04

NA
2 38E-04

NA

2 38E-04
NA
NA

2 38E 04
2 38E-04
2 38E 04
2 38E-04

2 38E-04
2 38 E-04

2 38E-04
NA

2 38E 04

NA

2 38 E-04

1 31 E-04

NA
2 38E-04
2 38E-04
2 38E-04

NA
NA

2 38E-04
2 38E-04

NA
NA

2 38E-04
NA

1 57E-04
2 38E-04
2 38E-04
2 38E-04

NA
2 38E 04

NA

2 38E-04
NA
NA

2 38E 04
2 38E-04
2 38E 04
2 38E-04

2 38E-04
2 38E-04
2 38E-04

NA
238E04

NA

2 38E-04

1 31 E-04

NA
2 38E-04
2 38E-04
2 38E-04

NA
NA

1 33E-05
2 17E-05

NC
NC

1 83E-06
NC

1 27E-05
3 92E-07

NC
5 OOE-06

NC
9 53E-05

NC

2 58E-06
NC
NC

7 38E 05
7 38E-04
7 38E-05
7 38E-04

8 09E-05
4 42E-04
3 83E-03

NC
1 08E-03

NC

4 76E-04

1 96E+01

NC
3 60E-03
1 50E-03
1 OOE-02

NC
NC

MLE ' outdoor air ssoil\cancer
August 31. 2003
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TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR FROM SOIL
TRESPASSING TEENAGER MLE

Constituent

VOCs (•)
1 1 2 Tnchtoroelhane
1 2 Dichloroathane
1 2 Dlchloroelherw (total)
4 Methyl 2 pentenone (MIBK)
Benzene
Cnlorobenzene
Chloroform
Dichloromelnane
Ethylbenzene
Telrachtoroelhene
Toluene
Tnchloroethylene
Xylenes Tolal

SVOCa (bl
2 4 6 Trlchlorophenol
2 Nitroaniline
4 Nllroaniline
Benzo(a)anthracene
Benzo(a)pyr«ne
Benzo(b)fluoranthene
Dibenzo(a h)anlhracene

Pa»llclde« Ibl
4 4 DOT
Beta BHC
Dieldfln
gamma BHC (Lindane)
Heptachlor

Herbicides Ibl
Pentachlorophenol

PCBs Ibl
Tolal PCBs

Plonln Ibl
2378-TCDOTEQ

Metals Ibl
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mercury

Reference

Risk (per mg/m')

1 33E 05
2 17E 05

NC
NC

1 83606
NC

1 27E 05
3 926 07

NC
S OOE 08

NC
9 53E OS

NC

258E06
NC
NC

7 38E 05
738E04
7 38E 05
7 38E 04

1 OK 05
442E04
3 83E 03

NC
1 08E 03

NC

4 76E 04

1 96E+01

NC
3 60E 03
1 50E 03
1 OOE 02

NC
NC

Total

Noles

O

EPC
(mg/m1)

-

6 70E 03
t 50E 02

-
3 30E 02

4 SOE 03

1 70E 01

1 24E 10
-

736E09

407E 12

Risk

NCOPC
NCOPC
NCOPC
NCOPC
t 23E 08

NC
NCOPC
NCOPC

NC
NCOPC

NC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
475E 13
NCOPC
NCOPC

NCOPC

3 SOE 12

a OOE 11

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1 24E 01

ONorth

EPC
(mgim1)

4 10E 03
3 106 OJ

3 50E 03
4 BOE 02
3 40E 04

2 50E 01

6.43607

461E 11

3 90E 08

Risk

NCOPC
NCOPC
NCOPC
NCOPC
7 52E 09

NC
NCOPC
1 37E 09

NC
1 70E 09
NCOPC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

306E 10

905C 10

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC

1 HE 01

P

EPC
(mg/m')

1 30E 04

1 40E 03
2 SOE 03

3 90E 05
7 40E 03

4 IDE 10

2 43E 09

1 92E 08

-

Risk

NCOPC
NCOPC
NCOPC
NCOPC
2 38E 10
NCOPC
NCOPC
NCOPC

NC
1 25E 08
NCOPC
3 72E 09

NC

NCOPC
NCOPC
NCOPC
NCOPC
303E 13
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

1 16E 12

NCOPC

NCOPC
691E 11
NCOPC
NCOPC
NCOPC
NCOPC

1 65E OS

O North

EPC
(mg/m1)

3 70E 05

7 SOE 05

4 OOE 04
2 20E 04

1 20E 05
2 SOE 03

1 69E 09

2 89E 10

781E 10

2 75E 08

Risk

NCOPC
8 026 10
NCOPC
NCOPC
1 43E 10
NCOPC
NCOPC
NCOPC

NC
1 10E 09
NCOPC
1 I4E 09

NC

NCOPC
NCOPC
NCOPC
NCOPC
1 25E 12
NCOPC
2 14E 13

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

372E 13

NCOPC

NCOPC
NCOPC
412E 11
NCOPC
NCOPC
NCOPC

3 23E 09

Q Centnl

EPC

(mg/m1)

1 47E 09

1 5SE 12

9 95E 09

Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

7 OOE 13

304E 11

NCOPC
358E 11
NCOPC
NCOPC
KCOPC
NCOPC

669E 11

Q South

EPC
(mg/m1)

1 50E 05

160E03

7 SOE 03
250E06
1 IDE 02

7 60E 10
B 166 10
989E 10

1 09E 10

3 75E 09

940E 13

948E09
1 32E 08

1 15E07
8 23E 07

Risk

NCOPC
NCOPC
NCOPC
NCOPC
275E 11
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC
2 38E 10

NC

NCOPC
NCOPC
NCOPC
5616 14
602E 13
731E 14
NCOPC

NCOPC
NCOPC
416E13
NCOPC
NCOPC

NCOPC

178E 12

1 856 1 1

NC
474E 11
NCOPC
1 15E 09

NC
NCOPC

1 48E 09

R
EPC

(mg/m')

270E05
I50E04
5 406 05

240E04
1 10E03
2 20E 05

_
3 SOE 05
1 40E 03
120E03
5 20E 03
2 206 04

Risk

3606 10
3 256 08

NC
NCOPC
4 406 10

NC
2 786 10
NCOPC

NC
7 OOE 09

NC
4 956 07

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

507E 07

3

EPC
(mg/m')

5 10E 03
1 10E04
1 30603

2 SOE 04
120E03
8 40E 05
870E03
1 10E 03
840E03

572E09
378E09
395608
552E09
3 77E 09
466609
1 35609

1 09E 08
1 77E 08

511E09
102609

3 006 07

6 886 07

Risk

NCOPC
NCOPC
NCOPC

NC
2 02E 10

NC
NCOPC
979E 11

NC
4 20E 10

NC
1 056 07

NC

1 48E 14
NC
NC

4 07E 13
278E 12
344E 13
9 99E 13

8 82E 13
7 83E 12
NCOPC

NC
1 11E 12

NC

327E 10

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1 0«E 07

Nol a constituent ot potential concern In this area/medium
EPC Exposure Point Concentration
MLE Most Likely Exposure
NC No dose response value
NCOPC Not calculated because not a constituent of potential concern in this area/mad um
PCBs Polychlohnaled Biphenyls
SVOCs Semi Volatile Organic Compounds
TCDO TEQ Tetrachlorodlbenzo p dioxin Toxic Equivalents Concentration
VOCs Volatile Organic Compounds

MLE teen outdoor air ssoll\c scale
August 31 2003

Revision 0
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SAUGET AREA 2 RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR FROM SOIL
TRESPASSING TEENAGER - MLE

Constituent

VOCs (»)
1,1,2-Trichtoroelhane
1.2-Dlchloroethane
1.2-Dlchloroelhene (total)
4-Melhyl-2-pentanone (MIBK)
Benzene
Chlorobenzene
Chloroform
Dlchloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Tnchloroethylene
Xylenes. Total

SVOCs (bl
2,4,6-Trichlorophenol
2-Nitroanlllne
4-Nitroantline
8enzo(a)anthracene
Benzo(a)pyrene
Benzo(b)tluoranthene
Dibenzo(a,h)anthracene

Pesticides (b)
4,4'-DDT
beta-BHC
Dieldnn
gamma-BHC (Lindane)
Heplachlor

Herbicides (b)
Pentachlorophenol

PCBs ID)
Total PCBs

Dioxin (b)
2.3,7,8-TCDD-TEQ

Metals (bl
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mercury

Unit Inhalation Inhalation
Concentration Absorption Reference

In Air Ad|ustment Dose MLE Tr«
(mg/m'air) Factor (mg/kg-day)

1 OOE+00
1 OOEtOO
1 OOEtOO
100E+00
1 OOE*00
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOFtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO

1 OOEtOO
1 OOEtOO
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOEtOO

1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOEtOO

1 OOEtOO

1 OOEtOO

1 OOE+00

1 OOEtOO
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

NA
1

NA
1
1
1
1
1
1
1
1
1
1

NA
1
1

NA

NA

NA

NA

NA
NA

NA
NA
NA

NA

NA

NA

NA
NA
NA

1
1

1

NA
1 40E-03

NA
8 57E-01
8 57E-03
1 70E-02
1 43E-02
8 60E-01
2 86E 01
1 70E-01
1 14E-01
1 OOE-02
2 86E-02

NA
571E05
1 14E 03

NA
NA
NA
NA

NA
NA
NA
NA
NA

NA

NA

NA

NA
NA
NA

2 86E 05
1 43E-05
8 57E-05

Chronic
ADDmh Average

ispassing Teenager Daily Dose inn

(mg/kg-day) (mg/kg-dayj

NA
1 52E-03

NA
1 52E-03
1 52E-03
1 52E-03
1 52E-03
1 52E-03
1 52E-03
1 52E 03
1 52E 03
1 52E 03
1 52E-03

NA
1 52E 03
1 52E-03

NA
NA
NA
NA

NA
NA
NA
NA
NA

NA

NA

NA

NA
NA
NA

1 52E 03
1 52F 03
1 52E-03

NA
1 52E-03

NA
1 52E-03
1 52E-03
1 52E-03
1 52E-03
1 52E-03
1 52E-03
1 52E-03
1 52E 03
1 52E 03
1 52E-03

NA
1 52E-03
1 52E-03

NA
NA
NA
NA

NA
NA
NA
NA
NA

NA

NA

NA

NA

NA
NA

1 52E-03
1 52E-03
1 52E 03

Ma.ard
Index -

Inhalation

NC
1.08EtQO

NC
1 77F-03
1 77E-01
892E-02
1 06E 01
1 76E -03
5 SOE 03
8 92E 03
1 33E 02
1 52E 01
5 SOE 02

NC
265E»01
1 33F»00

NC
NC
NC
NC

NC
NC
NC
NC
NC

NC

NC

NC

NC
NC
NC

530Et01
1 06E+02
1 77E+01

MLE ' lutdoor air ssotl\noncancer
August 31. 2003

- 'Ision 0



TABLE
POTENTIAL NONCARCINOGENIC RISK
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR FROM SOIL
TRESPASSING TEENAGER MLE

Constituent

VOCs (a)
t 1 2 Trichloroelhane
1 2 Dichloroelhane
1 2 Dichloroethene (total)
4 Melhyt-2 pentanone (MIBK
Benzene
Chlorobenzene
Chloroform
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trichloroelhylene
Xylenes Tolal

SVOCs Ibl
2 4 9 Tnchlorophenol
2 Nitroanflne
4 NitroaniUne
3«nzo(a)anlnracene
Benzo(a)pyrene
Benzo(b)ltuoranlhene
Dibenzo(a h)anthracene

PMllcMM Ibl

4 4 DDT
beta BHC
Dleldrtn
gamma BHC (Lindane)
Keptachfor

Herbicides Ibl
^enlachtorophenol

PCBt (bl
Total PCBs

Dioxin (bl
2378TCDDTEQ

Metals Ibl
Antimony
Arsenic
Cadmium
Chromium
Manganese
Mercury

Reference

HQ (per mg/m')

NC
1 0«E»00

NC
t 77E 03
1 77E 01
8 »2E 02
106E01
1 76E 03
5 SOE 03
8 «2E 03
1 33E 02
1 52E 01
5 30E 02

NC
2 oSEtOI
1 33EtOO

NC
NC
NC
NC

NC
NC
NC
NC
NC

NC

NC

NC

NC
NC
NC

5 30E+01
1 06Et02
1 77E>01

Total
Notes

o
EPC

(mg/m')

6 70E 03
1 SOE 02

-
-

330E02

4 80E 03

1 70E 01

1 24E 10

736E09

407E 12

-

HQ

NCOPC
NCOPC
NCOPC
NCOPC
1 18E 03
1 34E 03
NCOPC
NCOPC
1 75E 04
NCOPC
638EOS
NCOPC
9 026 03

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC

NCOPC

NC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1 1IE42

ONorth

EPC

(mg/m1)

4 10E03
3 IDE 02

3 SOE 03
4 SOE 02
340E04

2 SOE 01

643E07

461E 11

390E08

HQ

NCOPC
NCOPC
NCOPC
NCOPC
7 25E 04
2 79E 03
NCOPC
617606
2S4E04
303E06
NCOPC
NCOPC
1 33E 02

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
e «9E 07

1 70E-02

P

EPC

(mg/ms|

1 30E 04

1 40E 03
2 SOE 03

3 90E 05
7 40E 03

410E 10

243E09

t °2E OS

HQ

NCOPC
NCOPC
NCOPC
NCOPC
2 30E 05
NCOPC
NCOPC
NCOPC
742E06
2 23E OS
NCOPC
59IE08
3 93E 04

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NC

NCOPC

NCOPC
NC

NCOPC
NCOPC
NCOPC
NCOPC

4 61 E-04

QNorth

EPC

(mg/m1)

3 70E 05

7 «OE OS

4 OOE 04
2 20E 04

1 20E 05
2 90E 03

1 69E 09

269E 10

781E 10

2 75E 08

HQ

NCOPC
401EOS
NCOPC
NCOPC
1 38E OS
NCOPC
NCOPC
NCOPC
212E06
1 96E06
NCOPC
192E06
1 54E04

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NC

NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

2 14E-Q4

Q Central

EPC

(mg/m')

_

1 47E 09

1 55E 12

« 95E 09

HQ

Ncorc
Ncorc
Ncorc
NCOT-C
Ncorc
NCOTC
NCOfC
NCOTC
NCOTC
Ncorc
NCOfC
NCOfC
Ncorc

NCOIC
Ncorc
NCOfC
NCOPC
Ncorc
NCOTC
Ncorc

NCOfC
NCOtC
Ncorc
NCOIC
NCOTC

Ncorc

NC

NC

NCOtC
NC

Ncorc
NCOIC
NCOJC
NCOIC

NC

Q South

EPC

(mn/m'l

-
1 SOE 05

1 60E 03
~

7 SOE 03
2 SOE OB
1 10E 02

760E10
t t«E tO
9 89E 10

1 09E 10

3 75E 0»

940E 13

9 4SE 0»
1 32E 08

1 15E 07
8 23E 07

HQ

NCOPC
NCOPC
NCOPC
NCOPC
Z65E06
NCOPC
NCOPC
NCOPC
846E06
NCOPC
9 97E 05
3 79E 07
584E04

NCOPC
NCOPC
NCOPC

NC
NC
NC

NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC

NCOPC

NC

NC

NC
NC

NCOPC
607E06
8 73E 05
NCOPC

7 IIE-04

R

EPC

(mg/m')

2 70E 05
1 SOE 04

5 40E OS

HOE 04
1 10E 03
220E05

_

3 SOE 05
t 40E 03
1 20E 03
5 20E 03
2 20E 04

HQ

NC
1 62E 04

NC
NCOPC
4 24E 05
981EOS
233E06
NCOPC
1 85E 07
t 25E 05
1 60E 05
786E04
1 17E 05

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1 13E-03

S

EPC

(mg/m1)

5 10E 03
1 10E 04
1 30E 03

2 SOE 04
1 20E 03
8 40E 05
8 70E 03
1 10E03
8 40E 03

5 72E 09
3 7BE 09
39SE08
S 52E 09
3 77E 09
466E09
1 35E 09

109E08
1 77E 08

SHE 09
102E09

3 OOE 07

6 88E 07

HQ

NCOPC
NCOPC
NCOPC
902E06
1 95E 05
1 16E 04
NCOPC

441E07
636E08
7 49E 07
1 16E 04
1 67E 04
4 46E 04

NC
1 OOE 07
S 25E 08

NC
NC
NC
NC

NC
NC

NCOPC
NC
NC

NC

NC

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

• 80E-04

Not a constituent ot potential concern in this area/medium
EPC Exposure Point Concentration
HI Hazard Index
HQ Hazard Quotient
MLE Most Likely Exposure
NC No dose response value
NCOPC Not calculated because not a constituent of potent al concern in this aiea/med um
PCBs Polychlonnated B phenyls
SVOCs Semi Volatile Organic Compounds
TCOD TEQ Tetrachlorodibenzo p-dtowi Toxic Equlva enls Concen ration
VOCs Volatile Organic Compounds

MLE teen outdoor air ssotlNnc scale
August 31 2003
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SAUGET AREA 2 RI/FS
MLE

:eceptor

Receptors Evaluated

MLE Trespassing Teenager

ASSUMPTIONS FOR TRESPASSING TEENAGER -
INHALATION OF OUTDOOR AIR -VOCs

MLE Assumed
Value Units

Calculated
Value

Inhalation Rate

Body Weight

Exposure Time

Exposure Frequency

Exposure Duration (cancer)

Exposure Duration (noncancer)

Lifetime

MLE Trespassing Teenager

MLE Trespassing Teenager

MLE Trespassing Teenager

MLE Trespassing Teenager

MLE Trespassing Teenager

MLE Trespassing Teenager

1 0
47
2

13
11

11

70

(m3 air/hou )

(kg)

(hrs/day) =

(days)/365 (days) =

(yrsV70(yrs) =

(yrs)/11(yrs) =

(years)

2 OOE-i-00

3 56E 02

1 57E 01

1 OOE+00

MLF ' i outdoor air vocVassum
August 31 2003

Revision 0



ENSR International

SAUGET AREA 2 RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR-VOCs
TRESPASSING TEENAGER - MLE

Constituent

VOCs
1,2-Dichloroethane
1,2-Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Tnchloroethylene

Unit Inhalation Inhalation Lifetime
Concentration Absorption Cancer ADDmh Average Excess Lifetime

In Air Adjustment Slope Factor MLE Trespassing Teenager Daily Dose - Inh Cancer Risk -

(mg/m3 air) Factor (mg/kg-day)1 (mg/kg-day) (mg/kg-day) Inhalation

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

1
NA
NA
NA
NA

1
NA

066
1
1
1

NA
1

9 10E-02
NA
NA
NA
NA

7 70E-03
NA

8 05E-02
6 30E-03
1 65E-03
2 10E-02

NA
4 OOE-01

2 38E-04
NA
NA
NA
NA

2 38E-04
NA

1 57E-04
2 38E-04
2 38E-04
2 38E-04

NA
2 38E-04

2 38E-04
NA
NA
NA
NA

2 38E-04
NA

1 57E-04
2 38E-04
2 38E-04
2 38E-04

NA
2 38E-04

217E-05
NC
NC
NC
NC

1 83E-06
NC

1 27E-05
1 50E-06
3 92E-07
5 OOE-06

NC
9 53E-05

MLE teen outdoor air voc\cancer
August 31,2003

Revision 0
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TABLE
POTENTIAL CARCINOGENIC RISK
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR -VOCs
TRESPASSING TEENAGER - MLE

Constituent

VOCs
1.2-Dichloroethane
1 ,2-Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Tnchloroethylene

Reference Risk

(per mg/m3)

2 17E-05
NC
NC
NC
NC

1 83E-06
NC

1 27E-05
1 50E-06
3 92E-07
5 OOE-06

NC
9 53E-05

Mid
Q • AA-Q-6-24

EPC

(mg/m3)

-
-
_

-
-

4 OOE-05
-
-
-

-

—

Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

7 34E-1 1
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Total:|| 7.34E-11

R. AA-R-1-28
EPC

(mg/m3)

..
-
~

1 80E-07
5 80E-07

1 70E-08

-
~

Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
330E-13

NC
NCOPC

255E-14
NCOPC
NCOPC
NCOPC
NCOPC

Shallow
0- AA-O-1-16

EPC

(mg/m3)

-
-
..
-
-
-
-
-

-

-
--

i

Risk ',

NCOPC j
NCOPC j
NCOPC ;
NCOPC j
NCOPC j
NCOPC |
NCOPC ;
NCOPC ,
NCOPC I
NCOPC I
NCOPC
NCOPC
NCOPC |

i
3.S6E-13 || NCOPC (

Leachate
0

EPC

(mg/m3)

-
-
..

3 70E-05
-

9 OOE-05
1 20E-04

-

-
-
-

Risk

NCOPC
NCOPC
NCOPC

NC
NCOPC
1 65E-10

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1.65E-10

Q
EPC

(mg/m3)

1 OOE-04
-
—

4 90E-05
9 60E-06
3 90E-05
7 20E-05

-
-

3 20E-06
1 50E-05

-
8 70E-06

Risk

2 17E-09
NCOPC
NCOPC

NC
NC

7 15E-11
NC

NCOPC
NCOPC
1 25E-12
750E-11
NCOPC
829E-10

3.14E-09

R

EPC

(mg/m3)

2 OOE-03
3 80E-03
7 30E-05

-
1 OOE-04
5 70E-04
7 30E-05
1 40E-04

-
1 10E-04
5 60E-03
1 90E-03
5 10E-02

Risk

4 33E-08
NC
NC

NCOPC
NC

1 05E-09
NC

1 77E-09
NCOPC
431E-11
2 80E-08

NC
4 86E-06

4.93E-06

Notes
- Not a constituent of potential concern in this area/medium
EPC - Exposure Point Concentration
MLE - Most Likely Exposure
NC - No dose-response value
NCOPC - Not calculated because not a constituent of potential concern in this area/medium
VOCs - Volatile Organic Compounds

MLEtileer or air vocto scale
August 31 2003

ivision 0
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SAUGET AREA 2 RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR -VOCs
TRESPASSING TEENAGER - MLE

Constituent
VOCs
1,2-Dichloroethane
1,2-Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Tnchloroethylene

Unit Inhalation Inhalation Ciromc
Concentration Absorption Reference ADDmh A\erage

In Air Adjustment Dose MLE Trespassing Teenager Daily Dose-inn

(mg/m3 air) Factor Jmg/kg-day)^ (rng/kg.-day) (mg/kg-day)^

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

1 1 40E-03
NA NA

1 2 86E-01
1 8 57E-01

NA NA
1 8 57E-03
1 1 70E-02
1 1 43E-02
1 2 57 E-02
1 8 60E-01
1 1 70E-01
1 1 14E-01
1 1 OOE-02

1 52E-03
NA

1 52E-03
1 52E-03

NA
1 52E-03
1 52E-03
1 52E-03
1 52E-03
1 52E-03
1 52E-03
1 52E-03
1 52E-03

1 52E-03
NA

1 52E-03
1 52E-03

NA
1 E2E-03
1 E2E-03
1 62E-03
1 52E-03
1 E2E-03
1 62E-03
1 52E-03
1 E2E-03

Hazard
Index -

Inhalation

1 08E+00
NC

5 30E-03
1 77E-03

NC
1 77E-01
8 92E-02
1 06E-01
5 89E-02
1 76E-03
8 92E-03
1 33E-02
1 52E-01

MLE teen outdoor air voc\noncancer
August 31, 2003

Revision 0
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TABLE
POTENTIAL HAZARD INDEX
CARCINOGENIC ASSESSMENT
INHALATION OF
OUTDOOR AIR -VOCs
TRESPASSING TEENAGER - MLE

Constituent

VOCs
1,2-Dichloroethane
1,2-Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroelhene
Toluene
Tnchloroethylene

Reference HQ

(per mg/m3)

1 08E+00
NC

5 30E-03
1 77E-03

NC
1 77E-01
8 92E-02
1 06E-01
5 89E-02
1 76E-03
8 92E-03
1 33E-02
1 52E-01

Total HI:

Mid
Q- AA-Q-6-24

EPC

(mg/m3)

-
-
—
-
—

4 OOE-05

-
-

-

—

HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

7 07E-06
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

7.07E-06

R - AA-R-1-28

EPC

(mg/m3)

-

-

1 80E-07
5 80E-07

-
1 70E-08

--

HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

3 18E-08
5 17E-08
NCOPC
1 OOE-09
NCOPC
NCOPC
NCOPC
NCOPC

Shallow
O- AA-O-1-16

EPC

(mg/m3)

-
-
-
-

-

-

-

HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Leachate
O

EPC

(mg/m3)

-
-
—

3 70E-05
-

9 OOE-05
1 20E-04

-

-
-
-

~

HQ

NCOPC
NCOPC
NCOPC
6 54E-08
NCOPC
1 59E-05
1 07E-05
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

8.45E-08 || NCOPC || 2.67E-OS

Q
EPC

(mg/m3)

1 OOE-04
-
—

4 90E-05
9 60E-06
3 90E-05
7 20E-05

-

3 20E-06
1 50E-05

—
8 70E-06

HQ

1 08E-04
NCOPC
NCOPC
8 66E-08

NC
6 90E-06
6 42E-06
NCOPC
NCOPC
5 64E-09
1 34E-07
NCOPC
1 32E-06

1.23E-04

R

EPC

(mg/m3)

2 OOE-03
3 80E-03
7 30E-05

-
1 OOE-04
5 70E-04
7 30E-05
1 40E-04

—

1 10E-04
5 60E-03
1 90E-03
5 10E-02

HQ

2 17E-03
NC

3 87E-07
NCOPC

NC
1 01 E-04

651E-06
1 48E-05
NCOPC
1 94E-07
4 99E-05
2 53E-05
7 73E-03

1.01 E-02

Notes

- Not a constituent of potential concern in this area/medium

EPC - Exposure Point Concentration

HI - Hazard Index

HQ - Hazard Quotient

MLE - Most Likely Exposure

NC - No dose-response value

NCOPC - Not calculated because not a constituent of potential concern in this area/medium

VOCs - Volatile Organic Compounds

MLE teen ir air vocVnc scale
Auo"«t31, 2003
, vision 0
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SAUGET AREA 2 RI/FS
MLE

||Receptor

Receptors Evaluated

MLE Trespassing Teenager]

ASSUMPTIONS FOR TRESPASSING TEENAGER - MLE
INCIDENTIAL INGESTION AND DERMAL CONTACT SEDIMENT

Assumed
Value

Sediment Ingestion Rate

Sediment on Skin

Skin Exposed

Body Weight

Exposure Frequency
Exposure Duration (cancer)

Exposure Duration (noncancer)

Lifetime
Unit Conversion Factor

MLE Trespassing Teenager

MLE Trespassing Teenager

MLE Trespassing Teenager

MLE Trespassing Teenager

MLE Trespassing Teenager
MLE Trespassing Teenager

MLE Trespassing Teenager

50
1

6026
47

7

11

11

70

1 OOE 06

Units
Calculated
Value

(mg soil/day)
(mg/cm2)

(cm2)

(Kg)
(days)/365(days) =

(years)/70(years) =

(yrs)/11(yrs) =

(years)
(kg/mg)

1 92E 02

1 57E 01

1 OOE+00

MLE teen sediment\assum
August 31 2003

Revision 0
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SAUGET AREA 2 RI/FS
POTENTIAL CARCINOGENIC RISK
INCIOENTIAL INGESTION AND DERMAL CONTACT
SEDIMENT
TRESPASSING TEENAGER - MLE

Oral - Soil Dermal - Soil Oral Lifetime Lifetime
Concentration Absorption Absorption Cancer ADDing Average ADDiior Average Excess Lifetime Excess Lifetime Total

In Sediment Adjustment Adjustment Slope Factor MLE Trespassing Teenager Dally Dose-Ing MLE Trespassing Teenager Daily Dose-Der. Cancer Risk - Cancer Risk - Excess Lifetime
Constituent (mg/kg) Factor Factor (mg/kg-<lay)' (mg/kg-day) (mg/kg-day) (mg/Kg-dny) (mg/kfl-day) Innestlon Dermal Contact Cancer Risk
M«UI»
Arsenic 290E+00 03 0001 1 50E+00 2 79E-09 2 79E-09 1 12E-09 1 12E-09 4 19E-09 1.68E-09 5 87E-09

Tolal: 4.19E-09 1.68E-09 5.87E-09

August 31, 2003
'Imenftcancer -,|on 0
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SAUGET AREA 2 RI/FS
NONCARCINOGENIC HAZARD INDEX
INCIDENTIAL INGESTION AND DERMAL CONTACT
SEDIMENT
TRESPASSING TEENAGER - MLE

Oral - Soil Dermal - Soil Oral Chronic Chronic
Concentration Absorption Absorption Reference ADDIng Average AOOder Average Hazard Hazard Total

In Sediment Adjustment Adjustment Dose MLE Trespassing Teenager Dally Dose-Ing MLE Trespas Ing Teenager Dally Dose-Der Index - Index - Hazard
Constituent (mo/Kg) Factor Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) Ingestion Dermal Contact Index
Metals
Arsenic 2 90E+00 03 0001 3 OOE M 1 78E 08 1 7BE 08 7 14E 09 7 14E-09 5 93E-05 238E-05 831E-05

Total 593E-05 2 38E-05 8 31E-05

August 31,2003
MLE teen sedlmenhnoncancer Revision 0



ENSR International

Ass umed
Vahe Units

Calculated
Value

0 005 (I/day)
6026 (cm2)
47 (kg)
1 (hr/day)
7 (days)/365 (days) = 1 92E 02
11 (yrs)/70(yrs) = 1 57E 01
11 (yrs)/11 (yrs) = 1 OOE+00
70 (years)
0 001 (I/cm3)

August 31 2003
R"- sion 0

SAUGET AREA 2 RI/FS
MLE

[[Receptor

Receptors Evaluated

MLE Trespassing Teenage

ASSUMPTIONS FOR TRESPASSING TEENAGER - MLE
INCIDENTAL INGESTION AND DERMAL CONTACT

SURFACE WATER

Water Ingestion Rate

Skin Exposed

Body Weight

Exposure Time (dermal route only)

Exposure Frequency

Exposure Duration (cancer)

Exposure Duration (noncancer)

Lifetime

Unit Conversion Factor (dermal route only)

MLE Trespassing Teenager

MLE Trespassing Teenager

MLE Trespassing Teenager

MLE Trespassing Teenager

MLE Trespassing Teenager

MLE Trespassing Teenager

MLE Trespassing Teenager

MLF i surface watertassum
I
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SAUGET AREA 2 RI/FS
CARCINOGENIC ASSESSMENT
INCIDENTAL INGESTION AND DERMAL CONTACT
SURFACE WATER
TRESPASSING TEENAGER MLE

Unit Oral Waler Dermal Waler Dermal Oial
Concenfrallon Absorption ABsorplton Permeability Cancer

In Gioundwaler Adjustment

Constituent

SVOCt
2 4 Dichlorophenol
4 Chloroaniliite

(mg/l)

t OOE'OO
1 OOE'OO

Factor

NA

NA

Adjustment

Factor

NA

NA

ADDing
Lifetime
Average ADDder

Litelime
Average Ejccess Lifetime

Constant Slope Factor MLE Tiespassing Teenagei Daily Dose Ing MLE Tiespassin) Teenagei Daily Dose Oer Cancer Risk
(cm/rir) (mg/kg-dayl '

2 30E 02 NA

8 33E 03 NA

(mgAg day)

NA

NA

(mg/ks dart

NA

NA

l mg/kg-day)

NA

NA

(mg/kg-day)

NA

NA

Ingesllon

NA

NA

Excess Lifetime Tolal
Cancer Risk Excess Lifetime

Dermal Contact

NA

NA

Cancer Risk

NC

NC

Herbicides
MCPA
MCPP

1 OOE'OO
1 OOE«00

231E02
1 S6E02

NA
NA

NA
NA

NA

NA

NA

NA

NA

NA
NC
NC

Metlls
Lead
Manganese

1 OOE«00
1 OOE*00

NA
NA

W
1 60E 04

NA
NA

NA
NA

NA
NA

NA

NA

NA
NA

NA

NA
NC
NC

MLE teen surface watervyincer
August 31 2003

Revision 0
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TABLE
POTENTIAL CARCINOGENIC RISK
INCIDENTAL INGESTION AND DERMAL CONTACT
SURFACE WATER
TRESPASSING TEENAGER - MLE

Constituent

SVOCs
2,4-Dichlorophenol
4-Chloroaniline

Herbicides
MCPA
MCPP

Metals
Lead
Manganese

Reference Risk
(per mg/L)

NC
NC

NC

NC

NC

NC

Total:

Pond (Site Q)
EPC (mg/L)

-

--

-

-

1 40E-02
460E-01

Risk

NCOPC
NCOPC

NCOPC
NCOPC

NC
NC

NC

River
EPC (mg/L)

6 01 E-03

1 22E-02

3 10E-02
5 30E-02

Risk

NC
NC

NC
NC

NCOPC
NCOPC

NC

Notes
- Not a constituent of potential concern in this area/medium
EPC - Exposure Point Concentration
MLE - Most Likely Exposure
NC - No dose-response value
NCOPC - Not calculated because not a constituent of potential concern in this area/medium
SVOCs - Semi Volatile Organic Compounds

MLE teei e water\c scale
August 31, 2003

ivision 0



SAUGET AREA 2 RI/FS
NONCARCINOGENIC ASSESSMENT
INCIDENTAL INGESTION AND DERMAL CONTACT
SURFACE WATER
TRESPASSING TEENAGER - MLE

ENSR International

Unit Oral - Water Dermal. Water Oermal Oral Chronic Chronic
Concentration Absorption Absorption Permeability Reference ADDing Average ADDder Average Hazard Hazard Total

In Groundwater Adjustment Adjustment Constant Dose MLE Trespassing Teenager Daily Dose-Ing MLE Trespas: ing Teenager Daily Dose-Der Index - Index • Hazard

Constituent (mg/1) Factor Factor (cm/hr) fmo/hg-day) (rng/kg-day) (mg/kg-day) (mg/kg-day) (mg/hg-day) Ingeslion Derrnal Conlad Index

svoc>
2.4-Dichlorophenol 1 OOE'OO 1 1 2 30E-02 3 OOE-03 204E-06 204E-06 566E-05
4-Chloroamlme 1 OOE'OO 1 1 633E-03 4 OOE-03 2 04E-06 2 04E-06 1 56E-05

568E-05 680E-04
1 56E-05 5 10E-04

1 89E-02 1 95E-02
389E-03 440E03

Herbicld»
MCPA
MCPP

1 OOE'OO
1 OOEtOO

231 E-02
1 56E-02

5 OOE-04
1 OOE-03

2 04E-06
204E 06

2 04E-06
2 04E-06

568E-05
3 83E-05

568E-05 408E-03
383E-05 J04E-03

1 14E-01 1 18E-01
383E-02 404E-02

M.UIl

Lead
Manganese

1 OOE'OO
1 OOE'OO

NA
1

NA

10
(I) NA

1 60E-04 2 40E-02

NA

2 04E-06
NA

2 04E-06
NA

3 93E-06
NA NA

393E-06 850E-05
NA NC

1 64E-04 2 49E-04

MLE teen surTace vvalerVioncancer
Augusl31,2003

Revision 0
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TABLE
POTENTIAL HAZARD INDEX
INCIDENTAL INGESTION AND DERMAL CONTACT
SURFACE WATER
TRESPASSING TEENAGER - MLE

Constituent

SVOCs
2,4-Dichlorophenol
4-Chloroaniline

Herbicides
MCPA
MCPP

Metals
Lead
Manganese

Reference HQ
(per mg/L)

1 95E-02
4 40E-03

1 18E-01
4 04E-02

NC

2 49E-04

Pond (Site Q)
EPC (mg/L)

-

..

1 40E-02
4 60E-01

HQ

NCOPC
NCOPC

NCOPC
NCOPC

NC
1 15E-04

River
EPC (mg/14

6 01 E-03

1 22E-02

3 10E-02
5 30E-02

HQ

1 17E-04
5 37E-05

3 65E-03
2 14E-03

NCOPC
NCOPC

Total Hl:l[_ 1.15E-04| S.96E-03

Notes
- Not a constituent of potential concern in this area/medium
EPC - Exposure Point Concentration
HI - Hazard Index
HQ - Hazard Quotient
MLE - Most Likely Exposure
NC - No dose-response value
NCOPC - Not calculated because not a constituent of potential concern in this area/medium
SVOCs - Semi Volatile Organic Compounds

MLE tee! x water\nc scale
•31,2003

;vision 0



Sauget Area 2
HHRA - RI/FS

Construction Worker
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SAUGET AREA 2 RI/FS
RME

Receptor

Receptors Evaluated

RME Construction/Utility Worker

ASSUMPTIONS FOR CONSTRUCTION/UTILITY WORKER - RME
INCIDENTIAL INGESTION AND DERMAL CONTACT WITH COMBINED SOIL

Assumed
Value Units

Calculated
Value

Soil Ingestion Rate

Soil on Skin

Skin Exposed

Body Weight

Exposure Frequency

Exposure Duration (cancer)

Exposure Duration (noncancer)

Lifetime

Unit Conversion Factor

RME Construction/Utility Worker

RME Construction/Utility Worker

RME Construction/Utility Worker

RME Construction/Utility Worker

RME Construction/Utility Worker

RME Construction/Utility Worker

RME Construction/Utility Worker

100
019

3339

70
40

1
1

70
1 OOE-06

(mg soil/day)

(mg/cm2)

(cm2)
(kg)
(days)/365(days) =

(years)/70(years) =

(yrs)/1(yrs) =

(years)

(kg/mg)

1 10E 01

1 43E 02

1 OOE+00

RME construction soil\assum
August 31 2003

Revision 0
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SAUGET AREA 2 RI/FS
POTENTIAL CARCINOGENIC RISK
INCIDENTIAL INGESTION AND DERMAL CONTACT WITH
COMBINED SOIL
CONSTRUCTION/UTILITY WORKER - RME

Unit Oral • Soil Dermal • Soil Oral Lifetime Llfelime
Concentration Absorption Absorption Cancer AOD«\Q Aveiuge ADOIer Aveiage Excess Lifetime Excess Lifetime Tolal

In Soil Adjustment Adjustment Slope Factor RME Construction/Utility Worker Daily Dose-Ing RMe Conslniclion/TJtiMy WoiKer Daily Dose-Der Cancer Risk. Cancer Risk- Excess Lifetime
Constituent (mg/Vg soil) Factor Factor (mg/kg day| ' (mg/Vg-day) (mg/kg-day) (mg/kQ-flay) (mg/kg-day) Ingestion Dermal Contact Cancer Risk
VOCl
1 1.2 Tnchloroethane
1 2 Dlchloroelhane
1.2-Dichloroethene (totaO
4-Melhyl-2-pentanone (MIBK)
Benzene
Cntoroben/ene
Chlorororm
Dlchloromelhane
Ethylbenzene
TettacMofoelrtene
Toluene
Tnchloroethylene
Xylenes, Tolal

SVOCs
1 2-Dichlorobenzene
1 3-Dlcfilorobenzene
1.4-Dlcnlorobenzene
2.4.6.Titchlorophenol
2.4-Dlchloroprienol
2-Chloropnenol
2.Melhylnaphthalene
2-NiltoafMline
4-Nitroanilme
Benzo(a)anlhiacene
Bcnzo(a)pyrene
Benzo(b)fluoranlhene
bis(2-ChloroethyOelher
bis(2-Ethylh«xyf)phlrialale
Dibenzo(a,h)anlhracene
Hexachlorobenzene
Naphthalene
Nitrobenzene

Peillcldei
4 4'-DDE
4.4'-DDT
A Id fin
alpha-BHC
beta BHC
Oelta-BHC
Dlektrln
gamma-BHC (Lindane)
Heplachlor
Heptachlor Epoxide

OOE«00
OOE'OO
OOE'OO
OOE'OO
OOE'OO

1 OOE'OO
1 OOE'OO
t OOE'OO
1 OOE'OO
1 OOE'OO
1 OOE'OO
1 OOE'OO
1 OOE'OO

1 OOE'OO
1 OOE'OO
1 OOE'OO
1 OOE'OO
1 OOE'OO
1 OOE'OO
1 OOE'OO
1 OOE'OO
1 OOE'OO
1 OOE'OO
1 OOE'OO
1 OOE'OO
1 OOE'OO
1 OOE'OO
1 OOE'OO
t OOE'OO
1 OOE'OO
1 OOE'OO

1 OOE'OO
1 OOE'OO
1 OOE'OO
1 OOE'OO
1 OOE'OO
1 OOE'OO
1 OOE'OO
t OOE'OO
1 OOE'OO
1 OOE'OO

t
1

NA
NA

1

NA
NA

1
NA

1

NA
1

NA

NA
NA

1

1

NA
NA
NA
NA
NA

029
029
029

1
1

029
093

NA
NA

t
1
t
1
1

MA
1

t
1

1

001
001
NA
NA

002
NA
NA

0019

NA
001

NA
001

NA

NA

NA
001
001

NA
NA
NA
NA
NA

002
002
002
001

0004
002
004

NA
NA

001
001
001
001
(101

NA

001
001
001
001

5 70E 02
910E-02

NA
NA

1 50E-02
NA
NA

7 50E-03
NA

540E-01
NA

4 OOE-01
NA

NA
NA

2 40E-02
1 10E-02

NA
NA
NA
NA

2 10E-02
7 SOE 01

730E«00
7 30E-01
1 IOE'00
1 40E-02

7 30E«00
1 60E<oo

NA
NA

340E-01
340E-01
1 70E'Ot
8 30E«00
1 SOE'OO

NA
1 BOE'01
1 30E*00
4 SOE'OO
e toE'Oo

2 24E-09
2 24E-09

NA
NA

2 24E 09
NA
NA

2 24E-09
NA

2 24E-09
NA

2 24E-09
NA

NA

NA

2 24E 09
2 24E-09

NA
NA
NA
NA
NA

649E-10
649E-10
849E-10
2 24E-09
2 24E 09
649E-10
1 86F-09

NA
NA

2 24E-09
2 246-09
2 24E 09
2 24E-09
2 24E-09

NA

2 24E-09
2 24E-09
2 24E-09
2 24E-09

2 2*E 09
2 24E 09

NA
NA

2 24E-09
NA
NA

2 24E 09
NA

2 24E-09
NA

2 24E 09
NA

NA
NA

2 24E 09
2 24E-09

NA
NA
NA
NA
NA

649E-10
649E-10
649E-10
2 24E-09
2 24E-09
649E-10
1 86E 09

NA
NA

2 24E-09
2 24E-09
2 24E 09
2 24E 09
J 74C 09

NA

2 24E 09
2 24E-09
2 24E-09
2 24E 09

1 42E 10
142E 10

NA
NA

284E10
NA
NA

227E 10
NA

1 42E 10
NA

t 42E 10
NA

NA
NA

1 42E 10
1 42E 10

NA
NA
NA
NA
NA

2846-10
284E-10
284E-10
1 42E-10
568E 11
284E 10
568E 10

NA
NA

1 42E-10
42E-10
42E-10
42E 10
42E tO

NA

42E 10
42E-10
42E 10
42E 10

t 42E-10
1 42E-10

NA
NA

2 84E-10
NA
NA

227E-10
NA

1 42E-10
NA

1 42E 10
NA

NA
NA

1 42E-10
1 42E-10

NA
NA
NA
NA
NA

284E-10
284E-10
2 84E-10
1 42E-10
568E.11
284E-10
S68E-10

NA
NA

1 42E-10
1 42E-10

42E-IO
42E-10
4?F-10

NA
42E-10
42E-10
42E-10
42E-10

1 27E 10
204E-10

NA
NA

335E-11
NA
NA

188E-11
NA

1 21E-09
NA

895E-10
NA

NA
NA

537E-11
246E-11

NA
NA
NA
NA

NC
4 73E-10
4 73E-09
4 736-10
2 46E-09
313E-11
4 73E-09
2 97E-09

NA
NA

760E-10
760E-10
3 80E-08
1 41E-08
4 03E-09

NA
3 58E-OI
291E09
1 OtE-08
2 04E-08

8 09E 12
1 29E-11

NA
NA

4 29E-12
NA
NA

t 70E-12
NA

766E-11
NA

568E-11
NA

NA

NA
341E-12
1 58E-12

NA
NA
NA
NA
NC

2 076- tO
2076-09
2 07E-10
1 566-10
7956-13
2 07E-09
S08E-10

NA
NA

4826-11
4826-11
2 416-09
894E-10
2 55E 10

NA
2 27E-09
1 84E-10
8386-10
1 20E 09

1 38E-10
218E-10

NC
NC

37tE.11
NC
NC

185E-11
NC

t 28E-09
NC

951E-10
NC

NC
NC

571E-11
262E-11

NC
NC
NC
NC
NC

681E-10
6 81E-09
881E-10
2 82E-09
321E-11
6 81E-09
3 88E-09

NC
NC

809E-10
809E-IO
4 04E-08
1 50E-08
4 2BE-09

NC
38IE-OS
3 09E-09
1 07E-08
2 16E-08

'ion sollVcancer
August 31, 2003
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SAUGET AREA 2 RI/FS
POTENTIAL CARCINOGENIC RISK
INCIDENTIAL INGESTION AND DERMAL CONTACT WITH
COMBINED SOIL
CONSTRUCTION/UTILITY WORKER • RME

Constituent
Hertlcidei
MCPA
MCPP

PCBl
Tolal PCBs

Dioxin
2 3.7 8-TCDD TEQ

Malali
Antimony
Arsenic
Barium
Cadmium
Chromium
Copper
Lead
Manganese
Mercury
Nickel

Unit Oral - Soil Dermal - Soil Oral
Concentration Absorption Absorption Cancer

in Soil Adjustment Adjustment Slope Factor RME Cons
(mg/kg soil) Factor Factor (mg*9-da,-) '

1 OOEtOO
1 OOEtOO
1 OOE'OO

1 OOE'OO

1 OOE'OO

1 OOE'OO
1 OOE'OO
1 OOE'OO
1 OOE'OO
1 OOE'OO
1 OOE'OO
1 OOE'OO
1 OOEtOO
1 OOEtOO
1 OOEtOO

NA
NA

083

0 4

NA
03
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA

0 01

004

004

NA
0001

NA
NA
NA
NA
NA
NA
NA
NA

NA
NA

2 OOE'OO

1 SOEtOS

NA
1 SOEtOO

NA
NA
NA
NA
NA
NA
NA
NA

Lifetime
ADDing Average

Irurtion/Ulilrty Worker Daily Dose-Ing RME Cfimil
(mgAg.dsy) (mg/kg-day)

NA
NA

1 86E-09

S95E-IO

NA
67IE-10

NA
NA
NA
NA
NA
NA
NA
NA

NA
NA

2 24E-09

1 86E 09

895E-IO

NA
871E-10

NA
NA
NA
NA
NA
NA
NA
NA

Lifetime
ADD lei Average Excess Lifetime Excess Lifetime Tolal

mrlion/uiilrty Wonpr Daily Dose Der Cancer Risk- Cancer Risk- Excess Lifetime
(mg/Vg-cay) (mg/Vg-day) Ingestion Dermal Contact Cancer Risk

NA
NA

1 42E 10

S68E 10

56BE 10

NA
1 42E-11

NA
NA
NA
NA
NA
NA
NA
NA

NA
NA

1 42E-10

568E-10

588E-10

NA
1 42E-11

NA
NA
NA
NA
NA
NA
NA
NA

NA
NA

2 68E-10

371E-09

1 34E 04

NA
1 01E-09

NA
NA
NA
NA
NA
NA
NA
NA

NA
NA

1 70E-1 1

1 14E-09

851E-05

NA
2 13E-11

NA
NA
NA
NA
NA
NA
NA
NA

NC
NC

2 85E-10

4 85E-09

2 19E-04

NC
1 03E-09

NC
NC
NC
NC
NC
NC
NC
NC

RME construction s
August 31 2003

Revision 0
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TABLE
POTENTIAL CARCINOGENIC RISK
INCIDENTIAL INGESTION AND DERMAL CONTACT WITH
COMBINED SOIL
CONSTRUCTION/UTILITY WORKER - RME
SAUGET AREA 2 RI/FS

Constituent

VOC»
1 1 2-Tnchloroelhane
1 2-Dichloroelhane
1 2-Dichtoroelhene (total)
4-Melhyl-2-pentanone (MIBK)
Benzene
Chlorobenzene
Chloroform
Dichloromethane
Elhylbenzene
Telrachloroethene
Toluene
Trlchloroethylene
Xylenes, Tolal

svocs
1 2-Dichlorobenzene
1 3-Otchlorobenzene
1 ,4-Dtchlorobenzene
2.4.6-TflcMorophenol
2,4-Dtchlorophenol
2-Chlorophenol
2-Melhylnaphthalene
2-Nilroamline
A Nitroanilme
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthena
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phlhalate
Dit>enzo(a.h)anth racene
Hexachlorobenzene
Naphthalene
Nitrobenzene

Pesticides
4 4'-DDE
44-nOT
Aldnn
alpha-BHC
bela-BHC
delta-BHC
Dieldnn
gamma-BHC (Lindane)
Heptachlor
Heptachlor Epoxide

Herbicide!
MCPA
MCPP
Pentachlorophenol

Reference
Risk (per mg/kg)

1 36E 10
216E.10

NC
NC

378E-11
NC
NC

185E-11
NC

1 28E-09
NC

951E-10
NC

NC
NC

571E-11
262E-11

NC
NC
NC
NC
NC

681E-10
681E09
681E-10
2 62E-09
321E-11
681E-09
3 88E-09

NC
NC

809E-10
809E-10
4 04E-08
t 50E-08
428E-09

NC
381E-08
309E-09
1 07E-08
2 16E-08

NC
NC

285E.10

O
EPC (mg/kg)

500E»02
760Et02

2 80E«03

3 90E*02

1 40E»04

4 70E*Ot
690EtOO

2 50E+00

1 20E'01
710E'00
7 90E»00

3 OOEtOO

720E01

2 65E'00
380E»00
2 88E*00
2 78E»00
4 70E-01

-

Risk

NCOPC
NCOPC
NCOPC
NCOPC
t 89E-08

NC
NCOPC
NCOPC

NC
NCOPC

NC
NCOPC

NC

NCOPC
NCOPC
2 68E-09
1 81E-10
NCOPC
NCOPC
NCOPC

NC
NCOPC
8 17E-09
4 83E-08
5 38E-09
NCOPC
NCOPC
2 04E-08
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
291E-08
NCOPC
NCOPC

NC
1 45E-07
8 90E-09
2 98E-08
1 02E-08

NCOPC
NCOPC
NCOPC

ONorth
EPC (mg/kg)

--
690E*Ot
4 80Et02

870E+01
7 60E*02
6 SOE'OO

390E'03

520Et02
1 20EtQ1
1 20E+02
610E'01

200E*02
620E»01
1 OOE«03
360E*01
1 10E*01
1 20E*01
2 10E'00

460E'00
4 SOE'OO
4 10E»01
1 10E+01

330E*01
5 80L+01
4 SOE'OO
1 SOE'OO
2 10E*01

SOOE'01

9 90E+00
2 70E»00

-

Risk

NCOPC
NCOPC
NCOPC
NCOPC
261E-09

NC
NCOPC
1 616-09

NC
8 73E-09
NCOPC
NCOPC

NC

NC
NC

6 85E-09
1 60E-09
NCOPC
NCOPC

NC
NC
NC

2 45E 08
7 49E 08
817E-09
5 49E 09
NCOPC
3 13E-08
1 75E-08

NC
NC

267E-08
4 69E 08
1 82E-07
2 25E-08
8 99E-08
NCOPC
1 90E-06
NCOPC
1 06E-07
5 84E-08

NCOPC
NCOPC
NCOPC

P
EPC (mg/kg)

1 12E»00

7 80E'01
1 54E«01

990E-01
3 SOE « 02

6 70E*01

6 70E-01
-

-

2 83E-01

5 26E*01

Risk

NCOPC
NCOPC
NCOPC
NCOPC
423E-11
NCOPC
NCOPC
NCOPC

NC
1 98E-08
NCOPC
942E-10

NC

NCOPC
NCOPC
3 82E-09
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
4 56E-09
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
t 08E-08
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC

Q North I
EPC (mg/kg)

7 43E-01
-
--

161E*00
-

7 78E'00
4 90E+00

-

206E-01
579E'01

977E*00
519E*01

618E+00

1 61E'OQ
1 67FtOO
1 51E'00

-
282E 01

584E-01

1 63E»02

Risk '

NCOPC!
161E-10
NCOPC j
NCOPC
609E-11!
NCOPC :
NCOPC
NCOPC'

NC .
6 29E-09
NCOPC
1 96E-10

NC

NCOPC
NCOPC
NCOPC
256E 10

NC
NCOPC
NCOPC

NC
NCOPC
1 10E-03
1 14E-OB
1 03E-09
NCOPC
NCOPC
1 92E 09
NCOPC
NCOPC
NCOPC

MCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
2 22E-08,
NCOPC
NCOPC
NCOPC i

NCOPC 1
NCOPC
4 65E 08

Q Central
EPC (mg/kg)

-

-
-

-

1 07E'00
1 24E'00
1 606*00

3 40E-02

1 47E-01

6 52E'00

Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
7 28E-10
8 44E-09
1 09E-09
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
t 37E-09
NCOPC
NCOPC
NCOPC
5 59E-09
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
1 86E-09

QSouth
EPC (mg/kg)

_

-
2 98E-01

-

3 53E+01
-

1 69E«02
5 18E-02
252E'02

_

_

-
-
-

\ OSE'OO
1 14E'00
1 18E+00

-
-
-

-

_

6 78E-02

-

504E-01

1 03E-01

-
774E+01

Risk

NCOPC
NCOPC
NCOPC
NCOPC
1 13E-11
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC
491E-11

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
701E-10
7 76E-09
803E-10
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
2 74E-09
NCOPC
NCOPC
NCOPC
1 92E-08
NCOPC
NCOPC
2 23E-09

NCOPC
NCOPC
221E-08

R
EPC (mg/kg)

318E'00
3 28E»01
1 37E'01

522E+01
5 89E*02
4 93E«00

_

1 62E'01
4 45E«02
3 15E*02
2 20E»03
886E«01

_
-

6 42E+00
1 70E*02
847E'02
951E*01

-
281E'00
834E'00

-
-
-
-
-
-
-

294E'01
1 45E*01

_

-
7 53E-01

-
1 22E+00

-
4 45E-01

-

_

618E*01

~

Risk

431E-10
7 10E-09

NC
NCOPC
1 97E-09

NC
NC

NCOPC
NC

5 72E-07
NC

2 09E-06
NC

NCOPC
NCOPC
366E-10
4 45E-09

NC
NC

NCOPC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
3 22E-09
NCOPC
4 64E-08
NCOPC
4 76E-09
NCOPC

NCOPC
NC

NCOPC

S
EPC (malkgl

-
-
-

4 OOE'02
350E*01
1 20E+03_

570E*01
1 10E«03
3 30E*01
6 OOE+03
2 40E*02
730E'03

_

1 20E'01
2 OOE*02
820E«00

-
-

460E+00
570Et01
8 OOE+00
540E*00
6 60E*00

-
1 30E«02
1 SOE'OO

-
480E+01

-

1 60E+OI
1 90E-01

-
260E'01

-
3 80E-01
7 SOE'OO
1 SOE'OO

-

_
-

440E+02

Risk

NCOPC
NCOPC
NCOPC

NC
1 32E-09

NC
NCOPC
1 05E-09

NC
4 24E-08

NC
2 28E-07

NC

NCOPC
NC

1 14E-08
2 15E-10
NCOPC
NCOPC
NCOPC

NC
NC

•i 44E-09
3 686 08
4 49E 09
NCOPC

4 17E-09
1 23E-08
NCOPC

NC
NCOPC

NCOPC
1 29E-08
7 68E-09
NCOPC
1 11E-07
NCOPC
1 45E-08
2 32E-08
1 61E-08
NCOPC

NCOPC
NCOPC
1 26E-07
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TABLE
POTENTIAL CARCINOGENIC RISK
INCIDENTIAL INGESTION AND DERMAL CONTACT WITH
COMBINED SOIL
CONSTRUCTION/UTILITY WORKER - RME
SAUGET AREA 2 RI/FS

Constituent

PCBs
Tolal PCBs

Oloxln
2 3.7,8-TCDD-TEO

Metals
Antimony
Arsenic
Banum
Cadmium
Chromium
Copper
Lead
Manganese
Mercury
Nickel

Reference
Risk (per mg/kg)

4 85E-09

2 19E-04

NC
1 03E-09

NC
NC
NC
NC
NC
NC
NC
NC

Total:
Notes

O
EPC |mg/kg)

2 98E»02

3 04E-02

Risk

1 44E-06

667E-06

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

I.44E-06

ONorth
EPC (mg/kg)

3 03E+03

4 97E-01

370E»01

860E*01

360E*02

Risk

1 47E-05

1 09E-04

NCOPC
3 80E-08
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC

1.2EE-04

P
EPC (mg/kg)

1 69E*01

4 42E-04

1 69E*01

1 33E+01
-

--

Risk

8 19E-08

9 69E-08

NCOPC
1 74E-08
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

2.36E-07

QNorth
EPC (mg/kg)

5 40E+01

1 11E-02

1 66E'01
1 54E«01
3 03E«03
1 89E»01

1 96E»03

Risk

2 62E-07

2 43E 06

NC
1 58E 08

NC
NC

NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

2.80E-OS

Q Central
EPC (mg/kg)

4 35E+00

3 79E-03

2 22E+01

6 41 E+03

1 29E+03

Risk

2 11E-08

831E-07

NCOPC
2 28E-08
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC
NCOPC
NCOPC

8.94E-07

QSouth
EPC (mg/kg)

1 90E'01

4 51E-03

1 87E+01
1 72E+01

1 30E+02

8 28E+02
853E»02
358E*00
431E*02

Risk

921E-08

989E-07

NC
1 77E-OS
NCOPC
NCOPC

NC
NCOPC

NC
NC
NC
NC

1.16E-08

R
EPC <mg/kg|

8 89E+01

1 78E-03

7 32E»00
-

-
6 99E'02

-

Risk

4 31E-07

390E07

NCOPC
7 52E-09
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC

3.56E-06

S
EPC (ma/kg)

1 01E+03

2 59E 02

-
-
-

4 80E+02
-

838E«02

-

Risk

4 89E-06

567E-06

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC
NCOPC
NCOPC
NCOPC

1.1 26-05

-- Not a constituent of potenda concern in this area/medium
EPC - Exposure Point Concentration
NC - No dose-response value
NCOPC - Not calculated because not a constituent of potential concern In th s area/medium
PCBs - Polychlorinaled Biphenyls
RME - Reasonable Maximum Exposure
SVOCs - Semi Volatile Organic Compounds
TCDD - TEQ - Tatrachlorodibenzo-p-dloxln Toxic Equivalents Concentration
VOCs - Volatile Organic Compounds

RME construction soil\c scale
August 31 2003
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SAUGET AREA 2 RI/FS
NONCARCINOGENIC HAZARD INDEX
INCIDENTIAL INGESTION AND DERMAL CONTACT WITH
COMBINED SOIL
CONSTRUCTION/UTILITY WORKER - RME

Constituent
voc«
1.1,2Tnchloroe1hane
1 .2-Dichtof oelhane
1.2-Dichloroelhene (total)
4 Melhyl-2-penKnone (MIBK)
Benzene
Chlorobenzene
Chloroform
Dichloromelhane
Ethylbenzene
Tetrachloroelhene
Toluene
Tnchloroethylene
Xylenes. Tolal

SVOCs
1 .2-Oichlorobenzene
1 ,3-Dichlorobenzene
1 ,4-Dichlorobenzene
2 4.6-Trlcfilorophenol
2.4-Dichlorophenol
2-Chlorophenol
2-Methylnaphlhalene
2-Nitroaniline
4-Nilroanilme
Benzo(a)anthracene
Benzo(a)pyrene
8enzo(b)fluofanthene
bis(2-Chloroelhyl)ether
bis(2-Elhylhexyl)phlh»lale
Dibenzo(a,h)anthracene
Hexachlorobenzene
Naphthalene
Nitrobenzene

Pesticides
4,4'-DDE
4 4'.ODT
Aldnn
alpha-BHC
beta-BHC
della-BHC
Dieldnn
gamma-BHC (Lindane)
Heplachlor
Heptachlor Epoxide

Unit Oral - Soi Dermal - Soil
Concentration Absorption Absorption

In Soil Adjustment Adjustment
(mg/kg-soil) Factor Factor

1 OOE+00
1 OOE +00
1 OOE'OO
1 OOE+00
1 OOE+00
1 OOE'OO
1 OOE+00
1 OOE'OO
1 OOE'OO
1 OOE+00
1 OOE+00
1 OOE'OO
1 OOE'OO

1 OOE+00
1 OOE'OO
1 OOEtOO
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE'OO
1 OOE'OO
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
t OOE+00
1 OOE +00
1 OOE+00
1 OOE+00

1 OOE'OO
1 OOE'OO
1 OOE +00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

1
1
1
1
1
1
1
1
1
1
1
1
1

1
1

1
1

029
NA

1
NA

NA

NA

NA

1

NA

083

029
1

1

001
001
001
001
002
001
001

0016

001
001
001
001

0011

001
001
001
001
001
001
01
NA

001
NA
NA
NA
NA

0004
NA

004
0 1

001

001
001
001
001
001
001
001
001
001
001

Oral Chronic Chronic
Reference ADDmg Average ADDder Average Hazard

Dose RME Construction/utility Worker Daily Dose Ing RME Conslru tionlUlilily Worker Daily Dose Der Index -
mg/kg-day) {mg/kg day) (mg/kg-day} (mg/kg-day) (mg/kg-day) Ingestion De

4 OOE-03
2 OOE-02
2 OOE-02
8 OOE-02
4 OOE-03
2 OOE-02
1 OOE-02
8 OOE-02
1 OOE-01
1 OOE-02
2 OOE-01
3 OOE-04
2 OOE-01

9 OOE-02
900E-04
3 OOE-02
1 OOE-04
3 OOE-03
5 OOE-03
2 OOE 02

NA
3 OOE-03

NA
NA
NA
NA

2 OOE-02
NA

8 OOE 04
2 OOE-02
5 OOE-04

5 OOE 04
5 OOE-04
3 OOE-05
3 OOE-04
3 OOE-04
3 OOE-04
5 OOE-05
3 OOE-04
5 OOE-04
1 30E-05

1 57E 07
1 57E-07
1 57E-07
1 57E-07
1 57E-07
1 57E 07
1 57E-07
1 57E-07
1 57E-07
1 57E-07
1 57E-07
1 57E-07
1 57E-07

1 57E-07
1 57E-07
1 57E 07
1 57E-07
1 57E-07
1 57E 07
4 54E-08

NA
1 57E 07

NA
NA
NA
NA

1 57E-07
NA

1 30E-07
4 54E-08
1 57E-07

1 57E 07
1 S7E-07
1 57E-07
1 57E-07
1 57E 07
1 57E-07
1 57E-07
1 57E-07
1 57E-07
1 57E-07

1 57E-07
1 57E 07
1 57E-07
1 57E-07
1 57E 07
1 57E-07
1 57E-07
1 57E-07
1 57E 07
1 57E-07
1 57E 07
1 57E-07
1 576-07

1 S7E-07
1 57E-07
1 57E-07
1 57E 07
1 57E-07
1S7E07
4 5-1E 08

NA
1 57E-07

NA

NA

NA

NA

1 57E-07
NA

1 30E-07
4 54E-08
1 57E-07

t 67E 07
1 57E-07
1 57E-07
1 57E-07
1 57E-07
1 57E-07
1 57E-07
1 57E-07
1 57E-07
1 57E-07

9 93E-09
9 93E-09
9 93E-09
9 93E-09
1 99E-08
9 93E-09
9 93E-09
1 S9E-08
9 93E-09
9 93E-09
9 93E-09
9 93E-09
1 09E-08

9 93E-09
9 93E-09
9 93E-09
9 93E-09
9 93E-09
9 93E-09
9 93E-08

NA
9 93E-09

NA
NA
NA
NA

3 97E-09
NA

3 97E-OB
9 93E-08
9 93E-09

9 93E-09
9 93E-09
9 93E.09
9 93E-09
9 93E-09
993E-09
9 93E-09
9 93E-09
9 93E-09
9 93E-09

993E-09 391E-05
993E-09 783E-06
993E-09 783E-06
993E-09 196E-06
199E-08 391E-05
993E-09 783E-06
9 93E-09 1 57E-05
159E-08 281E-06
9 93E-09 1 57E-06
9 93E-09 1 57E-05
993E-09 783E-07
993E-09 522E-04
1 09E-08 7 83E-07

9 93E-09 1 74E-06
9 93E-09 1 74E-04
S93E-09 522E-08
9 93E-09 1 57E-03
993E-09 522E05
993E-09 3 13E 05
993E-08 227E-06

NA NA
993E-09 522E-05

NA NA
NA NA
NA NA
NA NA

397E-09 783E-06
NA NA

3 97E-08 1 82E-04
993E-08 227E-06
693E-09 313E-04

99.3E-09 3 13E 04
993E-09 313E-04
993E-09 522E-03
993E-09 522E04
993E-09 S22E-04
993E-09 522E-04
993E-09 313E03
993E-09 522E-04
993E-09 313E-04
9 93E-09 1 20E-02

Hazard Tolal
Index - Hazard

rmal Contact Index

2 48E-06 4 16E-05
4 97E-07 8 32E-06
497E-07 832E-06
124E-07 208E-06
497E-06 441E-05
497E-07 832E-08
9 93E-07 1 66E-05
265E-07 287E-06
9 93E-08 1 66E-06
993E-07 166E-05
497E-OB 832E-07
331E-05 555E-04
5466-08 837E-07

1 10E-07 1 85E-06
1 10E-05 1 85E-04
331E-07 555E-06
9 93E-05 1 66E-03
331E-06 555E-05
1 99E-06 3 33E-05
497E-06 724E-06

NA NC
331E-06 555E-05

NA NC
NA NC
NA NC
NA NC

1 99E-07 8 03E-06
NA NC

4 97E-05 2 12E-04
497E-06 724E-06
1 99E-05 3 33E-04

1 99E 05 3 33E 04
1 99E-05 3 33E-04
3 31 E-04 555E-03
331E-05 55SE-04
331E-05 5S5E-04
331E-05 555E-04
1 99E-04 3 33E-03
331E-05 555E-04
1 99E-05 3 33E-04
7 646-04 1 28E-02

•lion soil\noncancer
August 31, 2003
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SAUGET AREA 2 RI/FS
NONCARCINOGENIC HAZARD INDEX
INCIDENTIAL INGESTION AND D6RMAL CONTACT WITH
COMBINED SOIL
CONSTRUCTION/UTILITY WORKER - RME

Constituent
Hert>kid»
MCPA
MCPP
Pentachlorophenol

PCBs
Total PCBs

Dioxin
2.3,7,8-TCDD-TEQ

Metals
Antimony
Arsenic
Banum
Cadmium
Chromium
Copper
Lead
Manganese
Mercury
Nickel

Unit Oral - Soil Dermal - Soil Oral Chronic Chronic
Concentration Absorption Absorption Reference ADDing Average ADDder Average

in Soil Adjustment Adjustment Dose RME Construction/Utility Worker Daily Dose-Ing RME Constru Iron/Utility Worker Daily Dose-Der
(mg/kg-soil) Factor Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day)

1 OOE+00
1 OOE'OO
1 OOE'OO

1 OOE'OO

1 OOEtOO

1 OOE+00
1 OOE'OO
1 OOE+00
1 OOE+00
1 OOE'OO
1 OOE+00
1 OOE +00
1 OOE+00
1 OOE'OO
1 OOE'OO

1
1
1

083

NA

1
03

t
1

03
1

NA
1
2
1

001
001
001

004

NA

0007
0001
0001
004

0
0002

NA
001

0007
008

5 OOE-04
1 OOE-03
3 OOE-02

2 OOE-05

NA

4 OOE-04
3 OOE-04
7 OOE-02
1 006-03
3 OOE-03
3 70E-02

NA
2 40E-02
3 OOE-04
200602

1 57E 07
1 57E-07
1 576-07

t 30E-07

NA

1 57E 07
4 70E-08
1 57E-07
1 57E-07
4 70E-08
1 57E-07

NA
1 576-07
3 13E 07
1 576-07

1 57E 07
t 57E-07
1 576 07

1 30E-07

NA

1 57E 07
4 70E-08
1 57E-07
1 57E 07
4 70E-08
1 57E-07

NA
1 57E-07
313E07
1 576-07

9 93E-09
9 93E-09
9936-09

3 97E-OB

NA

6 956-09
9 93E-10
993E-10
3 976-08
0 OOE'OO
1 99E-09

NA
9 93E-09
6 956-09
7 95E-08

9 93E-09
9 93E-09
9 93E-09

Hazard Hazard
Index - Index -

Ingestion Dermal Contact

3 13E-04
1 57E-04
5 22E-06

397E-08 650E-03

NA

8 95E-09
9 93E-10
993E-10
3 97E-08

NA
1 99E-09

NA
9 93E-09
6 95E-09
7 95E-08

NA

3 91 E-04
1 57E-04
2 24E-06
1 57E-04
1 57E-05
4 23E-06

NA
6 52E-08
1 046-03
7 83E-06

1 99E-05
9 93E-06
331E-07

1 99E-03

NA

1 74E-05
331E-06
1 42E-08
3 97E-05

NC
5 376 08

NA
4 14E-07
2 32E-05
3 97E-06

Total
Hazard

Index

3 336-04
1 66E-04
5 55E-08

8 486-03

NC

4 09E 04
160E-04
2 25E-06
1 96E-04
1 57E-05
4 28E-06

NC
6 94E-06
1 07E-03
1 186-05

RME construction soil\noncancar
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TABLE
POTENTIAL HAZARD INDEX
INCIDENTIAL INGESTION AND DERMAL CONTACT WITH
COMBINED SOIL
CONSTRUCTION/UTILITY WORKER - RME
SAUGET AREA 2 RI/FS

Constituent

VOCs
1 1.2-Tnchloroethane
1 2-Dichloroelhane
t 2-Dichlomethene (total)
4 Methyl-2-pentanone (MIBK)
Benzene
Chlorobenzene
Chloroform
Dichloromethane
Ethylbenzene
Telrachloroethene
Toluene
Tnchloroethylene
Xylenes. Tolal

SVOCs
1 2-Dlchlorobenzene
1 3-Dichlorobenzene
1 ,4-Dich!orobenzen0
2,4.6-Tnchlorophenol
2.4-Dichlorophenol
2-Chlorophenol
2-Methylnaphthalene
2-Nitroaniline
4-Nitroanilme
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
bis(2-Chloroethyl)ether
bis(2-Ethylhexyt)phthalate
Dibenzo(a,h)anthracene
Hexachlorobenzene
Naphthalene
Nitrobenzene

Pesticides
4 4'-DDE
4 4 -DDT
Aldnn
alpha-BHC
bela-BHC
delta-BHC
Dieldrtn
gamma-BHC (Lindane)
Heplachlor
Heplachlor Epoxide

Herbicides
MCPA
MCPP
Pentachlorophenol

Reference
HI (per mg/kg)

4 16E-05
8 32E-06
8 32E-06
208E-06
441E-05
8 32E-06
166E-05
2 87E-06
166E-06
166E-05
8 32E-07
5 55E-04
8 37E-07

1 85E-06
1 85E-04
555E06
1 66E-03
5 55E-05
3 33E-05
7 24E-06

NC
5 55E-05

NC
NC
NC
NC

8 03E-06
NC

2 12E 04
7 24E-06
3 33E-04

3 33E-04
J 3Jb 04
5 55E-03
5 S5E-04
5 55E-04
5 55E-04
3 33E-03
5 55E-04
3 33E-04
1 28E-02

3 33E-04
1 66E-04
5 55E-08

O
EPC (mg/kg)

5 OOE+02
7 60E+02

-
280E+03

390E+02

1 40E»04

4 70E*01
6 90E+00

2 SOE +00

1 20E+01
7 10E+00
7906+00

3 OOE+00

720E-01

2 85E+00
3 80E+00
288E+00
2 78E+00
4 70E-01

HQ

NCOPC
NCOPC
NCOPC
NCOPC
2 21E-02
6 33E-03
NCOPC
NCOPC
466E-03
NCOPC
3 25E-04
NCOPC
1 17E-02

NCOPC
NCOPC
2 61 E-04
1 15E-02
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC
NC
NC

NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
4 OOE-03
NCOPC
NCOPC
1 58E-03
1 27E-02
1 60E-03
9 26E-04
602E-03

NCOPC
NCOPC
NCOPC

ONorth
EPC (mg/kg)

690E+01
4 80E+02

-

870E+01
760E+02
6 80E+00

390E+03

520E+02
1 20E«01
1 20E+02
6 10E+01

-
2 OOE+02
620E*01
1 OOE+03
360E«01
1 10E»01
1 20E+01
2 10E+00

4 60E+00
4 50E+00
4 10E+01
1 10E+01

330E+01
SBOE'Ot
450E+00
1 SOE+00
2 10E+01

5 OOE+01

990E+00
2 70E+00

HQ

NCOPC
NCOPC
NCOPC
NCOPC
3 04E-03
4 OOE-03
NCOPC
2 50E-04
1 27E-03
1 136-04
NCOPC
NCOPC
3 27E-03

9 6JE-04
2 226-03
6 66E-04
1 02E-01
NCOPC
NCOPC
1 45E-03

NC
5 55E 02

NC
NC
NC
NC

NCOPC
NC

9 54E-04
2 97E-04
3 66E-03

1 10E-02
1 93E-02
2 50E-02
8 32E-04
1 17E-02
NCOPC
166E-01
NCOPC
3 30E-03
3 48E-02

NCOPC
NCOPC
NCOPC

P
EPC (mg/kg)

1 12E+00

7 80E+01
1 54E+01

990E-01
3 SOE+02

870E'01

-

670E-01

2 83E-01

-

526E«01

HQ

NCOPC
NCOPC
NCOPC
NCOPC
4 94E-05
NCOPC
NCOPC
NCOPC
1 30E-04
2S6E-04
NCOPC
5 49E-04
3 18E-04

NCOPC
NCOPC
3 72E-04
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
9 42E-04
NCOPC
NCOPC
NCOPC

1 75E-02
NCOPC
NCOPC

Q North !
EPC (mg/kg)

7 43F-01

161E+00

-

7 78E+00
4 90E+00

2 06E-01
579E+01

9776+00
5 19E'01

6186+00
-

1 61E»00
1 67E+00
1 51E'00

2 82E-01

5 84E-01

1 63Et02

HQ

NCOPC
6 19E-06
NCOPC
NCOPC
7 10E-05
NCOPC
NCOPC
NCOPC
1 30E-05
8 16E-05I
NCOPC |
1 14E-04
4 85E-05

NCOPC
NCOPC
NCOPC
1 636-02'
2 88E-03
NCOPC
NCOPC

NC
NCOPC

NC
NC
NC

NCOPC
NCOPC '

NC i
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1 94E-03
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
905E-04

Q Central
EPC (mg/kg)

-
--

-

-

-

1 076*00
1 24E'00
1 60E+00

3 40E 02

..

1 47E-01

_

652E+00

HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
1 89E-04
NCOPC
NCOPC
NCOPC
4 89E-04
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
362E-05

QSoulh
EPC (mg/kg)

-
-

2 98E-01
_
_
-

353E+01
-

1 69E+02
5 16E-02
2 52E+02

..

-
-
-
-
-

1 03E+00
1 14E+00
1 18E+00

-
-
-
-
-

-

-

6 78E-02

~

5 04E-0)

-
1 03E-01

_
_

7 74E+01

HQ

NCOPC
NCOPC
NCOPC
NCOPC
1 31E-05
NCOPC
NCOPC
NCOPC
S 886-05
NCOPC
1 41E-04
286E-05
211E-04

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
3 76E-04
NCOPC
NCOPC
NCOPC
1 68E-03
NCOPC
NCOPC
1 32E-03

NCOPC
NCOPC
4 SOE -04

R
EPC (mg/kg)

3 18E+00
328E+01
1 37E+01

-
522E+01
589E+02
4 93E*00

-
1 62E+01
445E+02
3 15E'02
220E*03
888E+01

-
642E+00
1 70E+02
847E'02
951E+01

-
2 81 E+00
834E+00

-

-
294E+01
1 45E+01

-
-

-
7 53E-01

_

1 22E+00
-

4 45E-01

_

6 18E+01

-

HQ

1 32E-04
2 73E-04
1 14E-04
NCOPC
2 30E-03
4 90E-03
821E-05
NCOPC
2 70E-05
741E-03
2 62E-04
1 22E+00
7 44E-05

NCOPC
NCOPC
3 S6E-05
283E-01
4 70E-02
3 17E-03
NCOPC

NC
4 63E-04
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
2 13E-04
4 83E-03

NCOPC
NCOPC
NCOPC
NCOPC

4 18E-04
NCOPC
406E-03
NCOPC
1 48E-04
NCOPC

NCOPC
1 03E-02
NCOPC

S
EPC (mrf/kg|

-

4 OOE+02
3 SOE +01
1 20E+03

_

5 70E+01
1 10E+03
330E+01
600E'03
2 40E+02
7 30E+03

1 20E+01
2 OOE+02
820E+00

-
-

460E+00
5 70E+01
8 OOE+00
540E+00
660E+00

-
1 30E+02
1 80E+00

-
4806*01

-

-
1 60E*01
1 90E-01

-
260E'01

3 80E-01
7 SOE'OO
1 50E+00

-

_
440E+02

HQ

NCOPC
NCOPC
NCOPC
8 32E-04
1 54E-03
9 99E-03
NCOPC
1 64E-04
1 83E-03
S 496 -04
4 99E-03
1 33E-01
6 11 E-03

NCOPC
2 22E-03
1 11E-03
1 37E-02
NCOPC
NCOPC
NCOPC

NC
3 16E 03

NC
NC
NC

NCOPC
1 04E-03

NC
NCOPC
3 47E-04
NCOPC

NCOPC
5 33E-03
1 05E-03
NCOPC
1 44E-02
NCOPC
1 27E-03
4 16E-03
4 99E-04
NCOPC

NCOPC
NCOPC
2 44E-03

RME coni, soil\nc scale
•si 31,2003
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TABLE
POTENTIAL HAZARD INDEX
INCIDENTIAL INGESTION AND DERMAL CONTACT WITH
COMBINED SOIL
CONSTRUCTION/UTILITY WORKER - RME
SAUGET AREA 2 RI/FS

Constituent
Reference

HI (per mg/Vg) EPC (mg/kg) HQ
ONorth

EPC (mg/ka) HQ EPC (ma/kg)
QNorth Q Central

EPC (mo/kg) HQ EPC (ma/kg) HQ
QSouth

EPC |mg)kg| HQ EPC (mg/kg) HQ EPC (ma/kg) HQ
PCBs
Tolal PCBs

Dioxin
2.3.7.8-TCDD-TEQ

Metals
Antimony
Arsenic
Banum
Cadmium
Chromium
Copper
Lead
Manganese
Mercury
Nickel

8 48E-03

NC

4 09E-04
1 SOE-04
2 25E-06
1 96E-04
1 57E-05
4 28E-06

NC
6 946-08
1 07E-03
1 18E-05

298E*02

3 04E-02

2 53E+OC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

3 03E+03

497E-01

370E+01

860E+01

257E+01

NC

NCOPC
5 92E-03
NCOPC
1 69E-02
NCOPC
NCOPC
NCOPC
NCOPC
3 84E-01
NCOPC

1 69E+01

4 42E-04

1 69E+01

1 33E+01

NCOPC
2 70E 03
NCOPC
261E-03
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

5406+01

1 11 E-02

1 66E+01
1546+01
3 03E+03
I 69E+01

4 58E-01

NC

6 79E-03
2 46E-03
6 82E-03
3 7IE-03
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

435E+00

3 79E-03

222E+01

641E+03

1 29E+03

369E-02

NC

NCOPC
3 55E-03
NCOPC
NCOPC
NCOPC
2 75E-02
NCOPC
8 95E-03
NCOPC
NCOPC

1 90E+01

4 51E-03

1 87E+01
1 72E+01

1 30E+02

828E+02
8 53E+02
3 586*00
4 31E«02

8 89E+01

NC

7 64E-03
2 75E-03
NCOPC
NCOPC
2 04E-03
NCOPC

NC
5 92E-03
3 82E-03
5 09E-03

6 99E»02

7 54E-01

NC

NCOPC
1 17E-03
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
746E-01
NCOPC

1 01E+03

259F-02

4 80E+02

8 38E«02

NCOPC
NCOPC
NCOPC
NCOPC
751E-03
NCOPC

NC
NCOPC
NCOPC
NCOPC

Total HI; 2.616*01 2.66E+01 1.69E-01 S.OOE-01 7.76E-02 1.93E-01 3.09E+00 B.77E+00

Notes
- Not a constituent of concern In this area/medium
EPC - Exposure Point Concentration
HI - Hazard Index
HQ - Hazard Quotient
NC - No dose-response value
NCOPC - Not calculated because not a constituent of potential concern in this area/medium
PCBs - Polychlonnated Biphenyls
RME - Reasonable Maximum Exposure
SVOCs - Semi Volatile Organic Compounds
TCDD - TEQ - Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration
VOCs - Volatile Organic Compounds

August 31. 2003
Revision 0
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SAUGET AREA 2 RI/FS
RME

Receptors Evaluated:

Receptor: RME Construction/Utility Worker

ASSUMPTIONS FOR CONSTRUCTION/UTILITY WORKER - RME
INHALATION OF EXCAVATION AIR FROM SOIL

Assumed
Value

Inhalation Rate

Body Weight

Exposure Time

Exposure Frequency

Exposure Duration (cancer)

Exposure Duration (noncancer)

Lifetime

RME Construction/Utility Worker

RME Construction/Utility Worker

RME Construction/Utility Worker

RME Construction/Utility Worker

RME Construction/Utility Worker

RME Construction/Utility Worker

Units
Calculated j

Value i

2 5 (m air/hour)

70 (kg)

f (hrs/day) = 8.00E+00

40 (days)/365 (days) = 1.1 OE-01

1 (yrs)/70(yrs) = 1.43E-02

1 (yrs)/1(yrs)= 1.OOE+00

7>) (years)

RMF -istruction outdoor alrAassum
August 31,2003

Rr' '--ton 0
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SAUGET AREA 2 RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
EXCAVATION AIR FROM SOIL
CONSTRUCTION/UTILITY WORKER - RME

Unit Inhalation
Concentration Absorption

In Air Adjustment
Constituent (mg/m3 ar) Factor

VOCs (a)
1 1.2 Tnchtoroethane
1 2-Dichtoroethane
1 2-Dichloroethene (total)
4-Methyl-2-pentanone (MIBK)
Benzene
Chlorobenzene
Chloroform
Dichloromethane
Elhylbenzene
Tetrachloroethene
Toluene
Tnchtoroethytene
Xylenes Total

SVOCs (b)
1 2- Dichlorobenzene
1 3-Dichlorobenzene
1 4-Dicnkxobenzene
2 4 6-Tnchlorophenol
2 4-Dichlorophenol
2-Chtorophenol
2-Methylnaphthalene
2-Nitroaniline
4-Nrtroanilme
Benzo(atonthracene
Benzo(a}pyrene
Benzo(b)fluoranthene
bs(2-Chkxoethyl)etJler
bis(2 Etnylhexyl)phthalate
Dibenzo(a h)anthracene
Hexachtorobenzene
Naphthalene
Nitrobenzene

Pesbcides |b)
4 4 DOE
44 DOT
Aldnn
alpha-BHC
beta-BHC
detta-BHC
Oieldnn
gamma-BHC (Lindane)
Heplachlor
Heptachlor Epoxioe

Herbicides (b)
MCPA
MCPP
Pentachlorophenol

PCBs (b)
Tolal PCBs

Dioxjn (b)
237 8-TCOD TEQ

Metals (b)
Antimony
Arsenic
Banum
Cadmium
Chromium
Copper
Lead
Manganese
Mercury
Nickel

1 OOE+00
1 OOE+00
100E+-00
1 OOE+00
100E+00
1 006+00
1 OOE+00
1 OOE+00
1 OOE+00
1006+00
1006+00
1 OOE+00
1006+00

1 OOE+00
1006+00
1006+00
1 OOE+00
1 006+00
1 006+00
1 OOE+00
1 OOE+00
1006+00
1 OOE+00
1 006+00
1 006+00
1 OOE+00
1 OOE+00
1 OOE+00
1 006+00
1 OOE+00
1 OOE+00

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE +00
1 OOE+00
1006*00

1 OOE+00
1 OOE+00
iooe»oo

1 006+00

1 OOE+00

1006+00
1 006+00
1 006+00
1006+00
1006+00
1 OOE+00
1 006+00
1 006+00
1 006+00
1 006+00

1
1

NA
NA

1
NA

066
1
1
1

NA
1

NA

NA
NA

1
1

NA
NA
NA
NA
NA

1
1
1
1

NA
1
1

NA
NA

NA
1
1
1
1

NA
1

NA
1
1

NA
NA
NA

1

055

NA
1

NA
1
}

NA
NA
NA
NA
NA

Inhalation Lifetime
Cancer ADDinh Average Excess Lifetime

Slope Factor RME Construction/Utility Worker Dairy Dose - Inh Cancer RisX
(mg/Xg-day) ' (mg/Xg-oay) (mgAg-day) Inhalation

560E-02
9 10E-02

NA
NA

7706-03
NA

805E-02
1 656-03

NA
2 10E-02

NA
4006-01

NA

NA
IMA

2-20E-02
1 096-02

NA
NA
NA
NA
NA

3 106-01
3106*00
3106-01
1 166+00

NA
310E+OO
1616+00

NA
NA

NA
3406-01
1 726+01
630E+00
1 86E+00

MA
1 61E+01

NA
4556+00
91 OE+00

NA
NA
NA

2 OOE+00

150E+05

NA
1 51E*01

NA
630E+OO
4.206+01

NA
NA
NA
NA
NA

447E-04
447E-04

NA
NA

447E-04
NA

2.9SE-04
447E-04
447E-04
4 47E-04

NA
447E-04

NA

NA
NA

4 47E-04
4476-04

NA
NA
NA
NA
NA

447E04
447E-04
4 47E-04
447E-04

NA
4 47E-04
4476-04

NA
NA

NA
4476-04
447E-04
447E-04
447E-04

NA
447E-04

NA
447E-04
447E-04

NA
NA
NA

447E-04

246E-04

NA
447E-04

NA
447E-04
4476-04

NA
NA
NA
NA
NA

447E-04
447E-04

NA
NA

447E-04
NA

2956-04
447E-04
447E-04
447E-04

NA
447E-04

NA

NA
NA

447E-04
4476-04

NA
NA
NA
NA
NA

4476-04
447E-04
4 47E-04
4 47E-04

NA
4476-04
447E-04

HA
NA

NA
4476-04
4476-04
447E-04
4 476-04

NA
447E-04

NA
4476-04
447E-04

NA
NA
NA

447E-04

246E-04

NA
4476-04

NA
4476-04
447E-04

NA
NA
NA
NA
NA

2506-05
4 076-05

NC
NC

3446-06
NC

2386-05
736E-07

NC
9396-06

NC
1 796-04

NC

NC
NC

9846-06
4856-06

NC
NC
NC
NC
NC

1 39E-04
1 39603
1 396-04
517E-04

NC
139603
7.20E-04

NC
NC

NC
1 52E-04
767603
2 826-03
8306-04

NC
7.206-03

NC
204E-03
4 07E-03

NC
NC
NC

8956-04

3 696+01

NC
6756-03

NC
2826-03
188E-02

NC
NC
NC
NC
NC

RME construction outdoor
August 31 2003
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TABLE
CARCINOGENIC ASSESSMENT
INHALATION OF
EXCAVATION AIR FROM SOIL
CONSTRUCTION/UTILITY WORKER RME

Constituent

VOCs (a)
1 1 2 Trichloroethane

1 2 Dichioroethane
1 2 Oichloroethene (total)

4 Methyl 2 pentanone (MIBK)
Benzene
Chlorobenzene
Chloroform

Dichloromethane
Ethytbenzene

Tetrachloroethene
Toluene

Tnchloroethylene

Xylenes Total

SVOCs (b)
1 2 Dichlorobenzene
1 3 Dichlorobenzene
1 4 Dichlorobenzene

2 4 6 Tnchlorophenol
2 4 Dichlorophenol
2 Chlorophenol

2 Methylnaphthalene

2 Nilroanilme
4 N troaniline
Benzo(a)anlhracene

Benzo(a)pyrene
Benzo(b)fluoranthene

bis(2 Chk>roethyl)elher

bis(2 Ethylhexyl)phthalale

Dibenzo(a hjanthracene
Hexachlorobenzene

Naphthalene

Nitrobenzene

Pesticides (b)
44 DOE
44 DDT
Aldnn
alpha BHC

beta BHC
della BHC
Dieldnn

gamma BHC (Llndane)
Heptachlor

Heptachlor Epoxide

Herbicides (b)
MCPA

MCPP
Pentachlorophenol

Reference

Risk (per mg/m1)

2 SOE 05
4 07E 05

NC

NC

3 44E 06
NC

2 38E 05
7 36E-07

NC

9 39E-08
NC

1 79E 04
NC

NC

NC
984E06

4 85E-06
NC

NC

NC

NC

NC
1 39E-04

1 39E-03
1 39E 04
517E-04

NC

1 39E 03
7 20E-04

NC

NC

NC
1 52E-04

767E03
282E-03
8 306-04

NC

7 20E 03
NC

2 04E-03
4 07E 03

NC

NC

NC

O
EPC

(mg/m'l

860E01

5 40E 01

2 30E+00

490E01

1 30E+01

282E 06
4 14E 07

1 SOE 07

7 20E 07
4 266 07
4 74E 07

1 80E 07

4 32E 08

1 71E 07
2 28E 07
1 73E 07
1 67E 07
2 82E 08

Risk

NCOPC

NCOPC
NCOPC

NCOPC
296E-06

NC

NCOPC
NCOPC

NC

NCOPC
NC

NCOPC

NC

NCOPC
NCOPC
278E 11

201E 12
NCOPC
NCOPC
NCOPC

NC

NCOPC
9 98E 1 1
591E 10
6 57E 1 1
NCOPC

NCOPC
2 506 10
NCOPC
NCOPC

NCOPC

NCOPC
NCOPC

331E 10
NCOPC

NCOPC
NC

1 64E 09
NC

339E 10
1 15E 10

NCOPC
NCOPC

NCOPC

ONorth
EPC

(mg/m'l

1 20E 01

3 40E 01

2 OOE 01

620E-01
1 20E 02

360E+00

312E05
7 20E-07

720E-06
366E06

1 20E 05

3 72E 06

6 OOE 05

2 16E-06
660E07

7 20E 07

1 26E-07

2 76E 07

2 70E 07

2 46E 06

660E07

198E-06

348E-06

2 70E 07
9 OOE 08

126E06

300E-06

594E-07

1 62E-07

Risk

NCOPC
NCOPC

NCOPC
NCOPC
4 13E 07

NC

NCOPC
1 47E 07

NC

1 13E-07
NCOPC
NCOPC

NC

NC

NC

7 09E 1 1

1 78E 11

NCOPC

NCOPC
NC

NC

NC

3 OOE 10

915E10
9 98E 1 1

651E 11

NCOPC
383E 10
1 94E 10

NC

NC

NC
S28E 10

2 07E 09

254E 10
1 05E 09

NCOPC
2 16E 08

NCOPC
121E09
659E 10

NCOPC
NCOPC

NCOPC

P

EPC
(mg/m')

1 90E 03

6 40E-02

2 80E-02

1 60E 03

350E-01

4 02E-06

4 02E 08

1 70E 08

3 16E 06

Risk

NCOPC

NCOPC

NCOPC
NCOPC
6 54E 09

NCOPC
NCOPC

NCOPC
NC

2 63E-07
NCOPC

2 86E 07

NC

NCOPC
NCOPC
396E 11

NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NCOPC
5S7E11

NCOPC
NCOPC

NCOPC
NCOPC

NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
1 22E 10

NCOPC
NCOPC

NCOPC

NC

NCOPC

NCOPC

Q North
EPC

(malm1)

6 806 04

2 SOE 03

6 30E-03

8 SOE 03

3 20E 04

5 30E 02

586E 07

311E 06

371E 07

966E08
1 OOE 07

906E-08

1 69E 08

3 SOE 08

9 78E 06

Risk

NCOPC

2 77E 08

NCOPC
NCOPC
9 64E 09

NCOPC
NCOPC

NCOPC
NC

8 27E 08

NCOPC

5 73E 08

NC

NCOPC
NCOPC
NCOPC
284E 12

NC

NCOPC
NCOPC

nc
NCOPC
1 34E 11

1 39E 10

1 26E 1 1

NCOPC

NCOPC
2 35E 1 1

NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
2 52E 10

NCOPC
NCOPC

NCOPC

NCOPC
NCOPC

NC

Q Central
EPC

mg/m1)

D 42E 08

44E08

1 60E 08

' 046 09

1 82E 09

191C 07

Risk

NCOPC
NCOPC

NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

890E 12

t 03E 10

1 33E 1 1

NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
1 S6E 11

NLOPC

NCOPC
NCOPC

635E 11
NCOPC

NCOPC
NCOPC

NCOPC
NCOPC

NC

Q South
EPC

(mglrn1)

5 20E 04

290E02

2 106-01

810E05

2 30E-01

618E08

6 84E 08

7 08E 08

4 07E 09

3 02E-08

618E09

4 64E 06

Risk

NCOPC
NCOPC

NCOPC
NCOPC

t 79E-09
NCOPC
NCOPC

NCOPC
NC

NCOPC
NC

1 45E-08
NC

NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC
857E 12
948E 11

982E 12
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
312E 11

NCOPC

NCOPC
NCOPC
218E 10

NCOPC
NCOPC
252E 11

NCOPC
NCOPC

NC

R
EPC

(mg/m1)

2 SOE 04

1 40E 03
5 906 04

2 40E-03

1 40E 02

1 90E 04

3 10E-04

1 40E-02
1 OOE -02

2 SOE 01

2 10E-03

3 85E-07

1 02E 05

5 08E 05
571606

1 69E 07

5 OOE 07

-

1 76E06

6 70E 07

-

4 52E 08

7 32E-08

2 67E-08

371E 06

Risk

6 26E 09

5 70E 08

NC

NCOPC

8 27E 09

NC

4 52E 09

NCOPC
NC

1 32E 07

NC

4 12E-05
NC

NCOPC
NCOPC
379E 12

495E 11
NC

NC

NCOPC

NC

NC

NCOPC
NCOPC

NCOPC
NCOPC

NCOPC
NCOPC

NCOPC
NC

NC

NCOPC

NCOPC
NCOPC
NCOPC
375E 11
NCOPC
527E 10

NCOPC
543E 11

NCOPC

NCOPC
NC

NCOPC

S
EPC

(mg/m1)

9 90E 02

1 60E 03

290E02

4 30E 03

2 10E 02

1 10E 03

1 90E-01

2 SOE-02

1 70E 01

7 20E 07
1 20E-05

4 92E-07

2 76E 07

342E06
4 SOE 07

324E-07
396E07

7 SOE 08

1 08E-07

288E06

9 60E 07
1 14E 08

-

156E06

2 28E 08

4 SOE 07

9 OOE-08

2 64E 05

Risk

NCOPC

NCOPC
NCOPC

NC

5S1E09
NC

NCOPC
3 16E 09

NC

1 03E 08

NC

4 47E 06

NC

NCOPC
NC

1 18E 10

239E 12

NCOPC
NCOPC
NCOPC

NC

NC

666E 11
449E 10

5 49E 1 1

NCOPC

NC

1 SOE 10

NCOPC

NC

NCOPC

NCOPC
1 46E 10

8 75E 1 1

NCOPC
1 296 09

NCOPC
164E 10

NC
1 83E 10

NCOPC

NCOPC
NCOPC

NC
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TABLE
CARCINOGENIC ASSESSMENT
INHALATION OF
EXCAVATION AIR FROM SOIL
CONSTRUCTION/UTILITY WORKER - RME

Constituent

PCBs (b)

Total PCBs

Dioxin (b)

2.3.7.8-TCDD-TEQ

Metals (b)

Antimony
Arsenic

Qanum
Cadmium
Chromium

Copper

Lead
Manganese

Mercury
Nickel

Reference

Risk (per mg/m1)

8 95E-04

3 696+01

NC
6 75E-03

NC
2 82E-03
1 88E-02

NC

NC

NC

NC

NC

Total:

Notes

0
EPC

(mg/m1)

f 79E-05

1 82E-09

-

Risk

1 60E-OB

6 73E-OB

NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NCOPC
NCOPC

NCOPC
NCOPC

NCOPC

3.05E-06

ONorth
EPC

(mg/m1)

1 62E-04

2 98E-08

2 22E-06

5 16E-06
-

2 16E-05

Risk

1 63E-07

1 10E-06

NCOPC
1 50E-08

NCOPC
1 45E-08

NCOPC
NCOPC

NCOPC
NCOPC

NC

NCOPC

2.00E-06

P
EPC

(mg/m1)

1 01E-06

265E-11

1 01E-06

7 98E-07

Risk

907E-10

979E-10

NCOPC
6 85E-09

NCOPC
2 25E-09

NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

S.67E-07

QNorth
EPC

(mg/m1)

3 24E-06

6666-10

9 96E-07

9 24E-07
1 82E-04

1 13E-06
-

1 18E-04

Risk

2 90E-09

2 46E-08

NC
6 24E-09

NC

3 20E-09

NCOPC

NCOPC
NC

NCOPC

NCOPC
NCOPC

2.156-07

Q Central
EPC

mg/ms)

:'61E-07

.'27E-10

33E-06

1 B5E-04

' 74E-05

Risk

233E-10

8 39E-09

NCOPC
9 OOE-09

NCOPC
NCOPC
NCOPC

NC

NCOPC
NC

NCOPC

NCOPC

1,786-08

Q South
EPC

(mg/m1)

1 14E-06

271E-10

1 12E-06
1 036-06

7 80E-06

4 97E-05

5 12E-05
2 15E-07

2 59E-05

Risk

t 02E-09

9 99E-09

NC
6 976-09

NCOPC

NCOPC
1 47E-07

NCOPC
NC

NC

NC

NC

1.B1E-07

R
EPC

(mg/m1)

5 33E-06

1 07E-10

-

4 39E-07

-

-

-

-

4 19E-05

--

Risk

4 77E-09

3 94E-09

NCOPC
2 97E-09

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC
NCOPC

NC

NCOPC

4.14E-05

S
EPC

(mg/m1)

6 05E-05

1 55E-09

_

2 88E-05

5 03E-05

-

Risk

541E-08

5 73E-08

NCOPC
NCOPC
NCOPC

NCOPC
541E-07

NCOPC
NC

NCOPC
NCOPC

NCOPC

5.15E-06

- Not a constituent of potential concern In this area/medium
EPC - Exposure Point Concentration
NC - No dose-response value
NCOPC - Not calculated because not a constituent of potential concern in this area/medium
PCBs - Polychlorinaied Biphenyls
RME • Reasonable Maximum Exposure
SVOCs - Semi Volatile Organic Compounds

TCOD - TEQ - Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration
VOCs - Volatile Organic Compounds
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SAUG6T AREA 2 RI/FS
NONCARCINOGENIC ASSESSM6NT
INHALATION OF
EXCAVATION AIR FROM SOIL
CONSTRUCTION/UTILITY WORKER - RME

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADOmn Average

In Air Adjustment Dose RM6 Construction/Utility Worker Dairy Oose-inh

Constituent (mg/m3 air) Factor (mg/kg-dayl (mg/kg-day) (mg/kg-day)

VOCs (a)
1 1 2 Tnchtoroethane
1 2-Dichloroethane
1 2-Oicnroroethen« (total)
4-Methyt-2-pervtanor» (MIBK)
Benzene
Chlorobenzene
Chloroform
Dichlorometriane
Ethylbenzene
Tetrachloroethene
Toluene
Tnchtoroethyten*
Xylenes Total

SVOCs (b)
1 2 Dichkxobenzene
1 3-Dichkxobenzene
1 4-Dichlorobenzene
2 4 6-Tnchkjrophenol
2 4-Orehloraphenol
2 Chtorophenol
2-Methylnaphtnalene
2 Nrtroanilme
4-Nrtroamlme
Benzofalanthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
bis(2-Chloroethyljether
bis(2-Ethythexyl)phthalate
Dibenzo(a h)anthracene
Hexachlorobenzene
Naphthalene
Nitrobenzene

Pesticides (b)
44 DDE
44. DDT
Aldnn
alpha-BHC
beta-BHC
delta-BHC
Dieldnn
gamma-BHC (Unoane)
Heptachlor
Heptacnlor Epoxide

Herbicides (b)
MCPA
MCPP
Pentachlorophenol

PCBs (b)
Total PCBs

Dioxm (b)
2 3 7 8-TCDD-TEQ

Metals (b)
Antimony
Arsenic
Banum
Cadmium
Chromium
Copper
Lead
Manganese
Mercury
Nickel

1006+00
1 OOE+00
100E+OO
1006*00
1006*00
1006+OO
1006*00
1006*00
1006*00
1006*00
1 006*00
1006+00
1006*00

1006*00
1006*00
100E+OO
1 006*00
1006*00
1 OOE+OO
1006*00

006*00
006+00
OOE+00
006*00
006*00
006+00
006*00
006*00

1 OOE+OO
1 OOE+00
1 006*00

1 006*00
1 OOE+OO
1006+00
1006*00
1 OOE *00
1 006*00
1 OOE*00
1 006+00
1 006*00
1006*00

1 OOE+OO
1006+00
1 OOE+00

1 006+00

1006*00

1 OOE+OO
1006+00
1 006+00
1 OOE+00
1 006*00
1006*00
1 006+00
1 ooe+oo
1006*00
1006+00

NA
1

NA
1
1
1
1
1
1
1
1
1
1

1
1
1

NA
NA
NA

1
1
1

NA
NA
NA
NA
NA
NA
NA

1
1

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA

NA

NA
NA

1
NA

1
NA
NA

1
1

NA

NA
1406-03

NA
8 57E-01
8576-03
1 706-02
1436-02
8606-01
2866-01
1706-01
1 14E-01
1006-02
2866-02

5706-02
2.29E-01
2.29E-01

NA
NA
NA

857E-04
571E-05
1 14E-03

NA
NA
NA
NA
NA
NA
NA

857604
570E-04

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA

NA

NA
NA

140E-04
NA

2866-05
NA
NA

1436-05
8576-05

NA

NA
3 13E 02

NA
3 13E-02
3136-02
313E-02
313E-02
3 13E-02
3 136-02
3 13E-02
3 136-02
3 136-02
313E-02

313E-02
313E-02
3 13E-02

NA
NA
NA

313E-02
3 13E-02
3136^2

NA
NA
NA
NA
NA
NA
NA

313602
3 13E-02

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA

NA

NA
NA

3 13E-02
NA

3 136-02
NA
NA

3 13E-02
3 13E-02

NA

NA
3 13E-02

NA
3 136-O2
3 135-02
3 136-02
3 136-02
3136-02
3136-02
3136-02
3136-02
313E-Q2
3 136-02

3 136-02
3 136-02
313E-02

NA
NA
NA

3 136-02
3 136-02
3136-02

NA
NA
NA
NA
NA
NA
NA

313E-02
3 136-02

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA

NA

NA
NA

3 136-02
NA

3136-02
NA
NA

3 136-02
3 136-02

NA

Hazard
Index

Inhalation

NC
2246+01

NC
36SE-02
3656+00
1 846+00
2196*00
3646-02
1096-01
1846-01
2756-01
3136+OO
1 1 OE+00

549E-01
1 376-01
1 376-01

NC
NC
NC

3 65E+01
5486+02
2 75E+01

NC
NC
NC
NC
NC
NC
NC

3 656+01
5 496+01

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC

NC

NC

NC
NC

2246+02
NC

1096+03
NC
NC

219E+03
3656+02

NC
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TABLE
POTENTIAL HAZARD QUOTIENT
INHALATION OF
EXCAVATION AIR FROM SOIL
CONSTRUCTION/UTILITY WORKER - RME

Constituent

VOCs (a)
1 1,2-Trichloroefhane
1 2-Dichloroethane
1 2-Dichloroelhene (total)
4-Melhyl-2-pentanone (MIBK)
Benzene
Chlorobenzene
Chloroform
Dichloromethane
Ethylbenzene
Telrachloroethene
Toluene
Trichloroethylene
Xylenes. Total

SVOCs (b)
1,2-Dichlorobenzene
1 3-Dichlorobenzene
1 4 •Dichlorobenzene
2 4.6-Trictilorophenol
2.4-Dicnlcropbenol
2 Chtorophenol
2-Methylnaphlhalene
2-Nilroaniline
4-Nitroarafins
Benzo(a)anthracene
Benzo(a)pyrene

Benzo(b)fluoranthene
bis(2-Chloroethyl)elher

bis(2-Ethylhexyl)phlhalate
Dibenzo(a,h)anlhracene
Hexachlorobenzene
Naphthalene
Nitrobenzene

Pesticides (b)
4 4'-DDE
4 4'-DDT
Aldnn
alpha-BHC
beta-BHC
delta-BHC
Dieldnn
gamma-BHC (Lindane)
Heptachlor
Heplachlor Epoxide

Herbicides (b)
MCPA
MCPP
Pentachlorophenol

Reference
HQ (per

mg/m1)

NC
2 24E+01

NC
3 65E-02
365E+00
1 84E+00
2 19E+00
364E-02
1 09E-01
1 84E-01
2 75E-01
3 13E+00
1 10E+00

549E-01
1 37E-01
1 37E-01

NC
NC
NC

365E+01
548E+02

275E+01
NC
NC
NC
NC
NC
NC
NC

3 65E*01
549E+01

NC

NC
NC
NC
NC

NC
NC
NC
NC
NC

NC
NC

NC

0
EPC

(mg/m1)

-
860E-01
540E-01

_
..

230E+00
-

490E-01

1 30E+01

282E-06
4 14E-07

-

1 50E-07
-

7 20E-07
4 26E-07
4 74E-07

--
1 SOE -07

-

4 32E-08

1 71E-07
2 28E-07
1 73E-07
1 67E-07
2 82E-08

HQ

NCOPC
NCOPC
NCOPC
NCOPC

3 14E+00
9 95E-01
NCOPC
NCOPC
252E-01
NCOPC
1 35E-01
NCOPC

1 42E+01

NCOPC
NCOPC
386E-07

NC
NCOPC
NCOPC
NCOPC

822E-05
NCOPC

NC
NC
NC

NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC

NC
NC
NC
NC
NC

NCOPC
NCOPC
NCOPC

O North

EPC

(mg/m' )

-

1 20E-01
340E-01

2 OOE-01
6 20E-01
1 20E-02

360E+00

3 12E-05
7 20E-07
720E-06
366E-06

•-

1 20E-05
372E-06
6 OOE -05
2 16E-06
660E-07
7 20E-07
1 26E-07

2 76E-07
2 70E-07
246E-06
6 60E-07

1 98E-06
34BE-06
2 70E-07
9 OOE -08
126E-06

-

300E-06
-

594E-07
1 62E-07

HQ

NCOPC
NCOPC
NCOPC
NCOPC
438E-01
626E-01
NCOPC
7 28E-03
6 79E-02
221E-03
NCOPC
NCOPC

3 95E+00

1 71E-05
986E-08
986E-07

NC
NCOPC
NCOPC
4 38E-04
2ME-03
1 65E-03

NC
NC
NC
NC

NCOPC
NC
NC

899E-05
363E-05

NC

NC
NC
NC
NC

NCOPC
NC

NCOPC
NC
NC

NCOPC
NCOPC
NCOPC

P

EPC

(mg/m1)

1 90E-03
_

..

6 40E-02
280E-02

1 60E-03
350E-01

402E-06

4 02E-08

-

1 70E-08

316E-06

HQ

NCOPC
NCOPC
NCOPC
NCOPC
6 94E-03
NCOPC
NCOPC
NCOPC
7 01 E-03
5 16E-03
NCOPC
5 01 E-03
384E-01

NCOPC
NCOPC
551E-07
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC

Q North
EPC

(mg/m1)

6 80E-04
-

2 SOE -03

6 30E-03
880E-03

3 20E-04

5 30E-02

-

586E-07
311E-O6

371E-07

966E-08
1 OOE -07
906E-08

1 69E-08

-

350E-08

-

-

978E-06

HQ

NCOPC
1 5:'E-02
NCOPC
NCOPC
1 0,'E-02
NCOPC
NCOPC
NCOPC

6 91 IE -04

1 6.-E-03
NCOPC
1 ODE -03
58 E 02

NCOPC
NCOPC
NCOPC

nc
NC

NCOPC
NCOPC
2 0 IE-04
NCOPC

NC
NC

NC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NC

Q Central

EPC

(mg/m1)

-

-

-
-
-

-

-

-
-

-

-
-

6 42E-08
7 44E-08
960E-08

204E-O9
-

-

882E-09

391E-07

HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NC

Q South
EPC

(mg/m1)

-

5 20E-04

2 90E-02
-

2 10E-01
8 10E-05
2 30E-01

_

-

-

-

-
-

6 18E-08
684E-08
708E-08

-

-

-

4 07E-09
-

-

3 02E-08
-

6 18E-09

464E-06

HQ

NCOPC
NCOPC
NCOPC
NCOPC
190E-03
NCOPC
NCOPC
NCOPC
3 17E-03
NCOPC
5 77E-02
254E-04
2 52E-01

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC

NC

NCOPC
NCOPC

NC

R

EPC

(mg/m1)

2 SOE -04
1 40E-03
590E-04

-

2 40E-03
1 40E-02
1 90E-04

_

310E-04

1 40E-02
1 OOE-02
2 30E-01
2 1 0E-03

3 85E-07
1 02E-05
5 08E-05
571E-06

1 69E-07

SOOE-07

_

1 76E-06
8 70E-07

4 52E-08
_

7 32E-08
-

2 67E-08

-

371E-OS

HQ

NC
3 13E-02

NC
NCOPC
8 77E-03
258E-02
4 16E-04
NCOPC
3 39E-05
258E-03
2 75E-03
7 20E-01
2 SOE -03

NCOPC
NCOPC
5 28E-08

NC
NC
NC

NCOPC
924E-05
1 37E-05
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
644E-05
4 78E-05

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC
NCOPC

NC
NCOPC

NCOPC
NC

NCOPC

S

EPC

(mg/m1)

9 POE -02
1 60E-03
2 90E-02

„

<f 30E-03
2 10E-02
1 1 0E-03
1 90E-01
2 50E-02
1 70E-01

7 20E-07
1 20E-05
4 92E-07

-

2 76E-07
342E-06
4 80E-07
3 24E-07
396E-07

-

780E-O6
1 08E-07

288E-06

960E-07
1 14E-08

1 56E-06

2 28E-OB
4 SOE -07
9 OOE-08

-

264E-05

HQ

NCOPC
NCOPC
NCOPC
3 62E-03
584E-03
5 34E-02
NCOPC
157E-04
2 30E-03
2 03E-04
5 22E-02
7 83E-02
1 86E-01

NCOPC
986E-08
1 64E-06

NC
NCOPC
NCOPC
NCOPC
1 51 E-04

9 39E-05
NC
NC
NC

NCOPC
NC
NC

NCOPC
1 05E-04
NCOPC

NCOPC
NC
NC

NCOPC
NC

NCOPC
NC
NC
NC

NCOPC

NCOPC
NCOPC

NC
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TABLE
POTENTIAL HAZARD QUOTIENT
INHALATION OF
EXCAVATION AIR FROM SOIL
CONSTRUCTION/UTILITY WORKER - RME

Constituent

HQ (per

mg/m1)
EPC

(mg/m') HQ

ONorth
EPC

(mg/m1) HQ

EPC

(mg/m') HQ

QNorth
EPC

(mg/m') HQ

Q Central
EPC

(mg/m') HQ

Q South
EPC

(mg/m1) HQ

EPC

(mg/m') HQ

EPC
(mg/m') HQ

PCBs (b)
Tolal PCBs

Dioxin (b)
2,3 7,8-TCDD-TEQ

Metals (b)
Antimony
Arsenic
Banum
Cadmium
Chromium
Copper
Lead
Manganese
Mercury
Nickel

NC

NC

NC
NC

2 24E+02
NC

1 09E+03
NC
NC

219E+03
3 65E*02

NC

1 79E-05

1 82E-09

NC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1 82E-04

2 98E-08

222E06

516E-06

2 16E-05

NC

NC

NCOPC
NC

NCOPC
NC

NCOPC
NCOPC
NCOPC
NCOPC
7 89E-03
NCOPC

1 01E-06

2 65E-11

101E-06

798E-07

NC

NC

NCOPC
NC

NCOPC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

324E-06

666E-10

996E-07
9 24E-07
1 82E-04
1 13E-06

1 18E-04

NC

(1C

NC
NC

4 0''E-02
NC

NCOPC
NCOPC

tie
NCOPC
NCOPC
NCOPC

261E-07

227E-10

133E-06

385E-04

7 74E-05

NC

NC

NCOPC
NC

NCOPC
NCOPC
NCOPC
NC

NCOPC
1 70E-01
NCOPC
NCOPC

1 14E-O6

271E-10

1 12E-06
103E-06

780E-06

4 97E-05
S12E-05
2 15E-07
2 59E-05

NC

NC

NC
NC

NCOPC
NCOPC
854E-03
NCOPC

NC
1 12E-01
7 85E-05

NC

533E-06

1 07E-10

4 39E-07

4 19E-05

NC

NC

NCOPC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1 53E-02
NCOPC

6 05E-05

1 55E-09

288E-05

5 03E-05

NC

NC

NCOPC
NCOPC
NCOPC
NCOPC
315E-02
NCOPC
NC

NCOPC
NCOPC
NCOPC

Total HI 1.88E+01 5.10E+00 4.08E-01 1.2HE-01 1.70E-01 4.36E-01 8.10E-01 4.14E-01

Notes
Not a constituent of potential concern in this area/medium

EPC - Exposure Point Concentration
HI - Hazard Index
HQ - Hazard Quotient
NC - No dose-response value
NCOPC - Nol calculated because not a constituent of potential concern in this areaymedium
PCBs - Polychlorinated Biphenyls

RME - Reasonable Maximum Exposure
SVOCs - Semi Volatile Organic Compounds
TCDD - TEQ - Telrachlorodibenzo-p-dioxin Toxic Equivalents Concentration
VOCs • Volatile Organic Compounds

RME cons. --n outdoor aiiAnc scald
131.2003
Revision 0



ENSR International

SAUGET AREA 2 RI/FS
RME

Receptor:

Receptors Evaluated:

RME Construction/Utility Worker

ASSUMPTIONS FOR CONSTRUCTION/UTILITY WORKER-RME
INCIDENTAL INGESTION AND DERMAL CONTAC1

SHALLOW GROUNDWATER AND LEACHATE

Water Ingestion Rate

Skin Exposed

Body Weight

Exposure Time (dermal route only)

Exposure Frequency

Exposure Duration (cancer)

Exposure Duration (noncancer)

Lifetime

Unit Conversion Factor (dermal route only)

RME Construction/Utility Worker

RME Construction/Utility Worker

RME Construction/Utility Worker

RME Construction/Utility Worker

RME Construction/Utility Worker

RME Construction/Utility Worker

RME Construction/Utility Worker

; Assumed
iValue Units

Calculated
Value

0.005 (I/day)

3339 (cm2)

70 (kg)

1 (hr/day)

10 (days)/365 (days) = 2.74E-02

1 (yrs)/ 70(yrs) = 1.43E-02

1 (yrs)/1 (yrs) = 1.OOE+00

70 (years)

0.001 (I/cm3)

RME construction groundwatertassum
August 31, 2003

Revision 0
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SAUOET AREA 2 Riff S
CARCINOGENIC ASSESSMENT
INCIDENTAL INGESTION AND DERMAL CONTACT
SHALLOW GROUNDWATER AND LEACHATE
CONSTRUCTION/UTILITY WORKER - RME

Unit OralI -Water Dermal Wat<-r

Conttiluenl (mg/t) Factor Factor

VOC*
1,2-Dichlo.oethane

l.2-Oichroroethene(Ioial)
2 Butanon«(MEK)

4-Memyl-2"penUnon8 (M(BK)

Acetone

Beruene
Chlorobenzene

Chloroform
Chlotomtttim*

Dtchlotomfl thane

Telracnlorottnene

Toluene

Tnchloroethylene

SVOCt

2 4 6 Tfkhtorophenol

2 4 Dichlmopheno!

7 4-Olmelhylphanol

2-Chlofophenol
2-Nitroambne

3-Methylphenol/4-MHhylphenol
4 Chloroan'lme

4 NrtroamVne

B«nzo(a)py(ene

Bfln7of,b)f1uorantriene

Beruo{g,h,i)perylene
Benzo(K)Huoran!hene

Oib«mzofi.h)»rithrseene

indeno(1 I,3-cd)pyrene

Naphthalene

Nitrobenzene
Ph«no(

Piatlcldee
4.4'-DDT

beta BHC

DiekJnn

Fndrm Ketone

gamma-BHC (LfntJa"e)

Heptachlot

1 OOE «00

1 OOE'OO
1 OOE+00

1 OQE'GQ

1 OOE*00
t OOE'OO

1 006*00
1 OOE'OO

1 OOEtOO

1 OOE » 00

100E*00
1 OOE'OO

1 OOE*00

1 OOEtOO

100C -00

1 OOEtOO

1 OOE+00

1 OOE*00

1 OOEtOO

1 OOEtOO

1 OOE* 00

1 OOE'OO

1 OOE-00

1 00£*00
1 OOt'OO

1 OOE'OO
1 OOE*00

1 OOE'OO

1 OOE'OO

1 OOEtOO

1 OOE'OO

1 OOE*00

1 OOE*00

1 OOE'OO

1 OOEtOO
1 Otib'OO

1

NA
NA

NA

NA

1

NA
NA

1

1

1

NA

1

1

NA

NA

NA

NA

NA
NA

NA
1

1

NA
1

1

1

NA

NA

NA

1

1
1

NA
1

1

1

NA

NA

NA

NA

2 13

NA

NA
1

1 6

1

NA
1

1

NA

NA

NA

NA

NA
NA

NA
1

1

NA
1

1

1

NA
NA

NA

1

1

1

NA
1

t

Dermal Ofil

(crrVTu) (mg/Kg day) '

530t-03

t OOE 02

1 10E-03

77TE-03

5 69E-04

2 10E-02
4 10E-02

6 90E-03
420E-03

4 SOE -03

4 80E-02

4 50E-02

t QOE-02

5 OOE-02

2 30E 02

1 SOE -02

1 10E^>2

545E-03

1 OOE-02
8 33E-03

2 68E-03

1 SOE'OO

1 SOE'OO

5 34EtOO

1 SOE'OO

2 TOE '00

1 BOEtOO
6 90E-02

8 ME -03

5 SOE -03

4 30E-01

t 80E-02

160E-02

1 80£4)2

1 40E-02

1 IDE -02

9 10E 02
NA

NA

NA

NA

1 50E-02
NA

NA

1 30E-02

7 50E-03

540E-01

NA

400E-01

1 10F-02

NA

NA

NA
NA

NA
NA

2 10F-02

730E*00

7 30E-01
NA

7 3QE 02
7 SOE'OO
7 30F-Ot

NA
NA

NA

3 40E-01

t SOE'OO

1 COE+01

NA

] SOE'OO
4 SOEtOO

ADD'ng

(mg/hg day)

2 80E 08
NA

NA

NA

NA

2 80E-08
NA
NA

2 BOE-Ofl

2 80E-06
2 80F-08

NA
? eoE-oe

?80f-08

NA

NA

NA
NA

NA
NA

NA

7 SOE 08

2 80E-08
NA

2 80E 08
2 80F 08

2 80E-08
NA

NA

NA

2 80E-08
2 aOE-08

2 80E 08
NA

2 BUI 08

2 SOE 08

Ave>age

(mg/kg^jfly^

280E-08
NA

NA

NA

NA

2 60E-08

NA

NA

2 60E-08
2 8 OF. -08

2 80E-08

NA

280E-08

2 80E 08

NA

NA

NA

NA

NA
NA

NA

2 80E-08
? 80F -08

NA

2 aoe-oe
2 BOE-OB
280E 08

NA

NA

NA

2 SOE -08

2 80E OS

280E-08
NA

2 80E 08

2 80C-08

I' iQ/Vg day |

9 89E 08
NA

NA

NA

NA

8 35E-07

NA

NA

7 84E 08
1 34E-07

8 90E-07

NA
2 WE -07

9 33E 07

NA

NA

NA

NA

NA
NA

NA

224E-OS

2 24E 05

NA

224E-05
5 04E-05

3 "iSE 05
NA

NA

NA

B03E-OC

2 99G 07
2 99E-07

NA

I61E07
2 OSE-07

Life lima

Ims/Xg-dayJ

B 89E 08

NA

NA

NA

NA

8 35E-07

NA
NA

7 84E-08
1 34E-07

896E-07

NA

2 99E-07

933E-07

NA

NA

NA
NA

NA
NA

NA

224E 05

224E05
NA

2 24E-05
504E-05

355E-05
NA

NA

NA

8 03E-08
2 fl9E-Q7

299E07

NA
281E 07

205E07

Ingettton. DeimtlConUcl

254E-09
NA

NA

NA

NA

4 19E-10

NA
NA

363E-10
2 10E-10

1 51E-08
NA

1 12E-OB

308E 10
NA

NA

NA
NA

NA
HA

NC

204E-07

2 04E-OB
NA

2 04E-09
2 04E-07

204E 06
NA
NA

NA

B51F-09

5 03E Ofi
4 47E-07

NA

363E08

1 28E-0?

900E^)9
NA

NA

NA

NA

1 25E-08
NA

NA
1 02E-09

101E-09
484E-07

NA

1 19E-07

1 03E-08

NA

NA

NA
NA

NA
HA

NC

1 64E 04
164E05

NA

164EOC
368F 04

259E05
NA

NA

NA

2 73E-06

5 38E-07

4 78E 06
NA

J40f-07

924E-07

Total

C»f\c«f RnV,

t 15E-08

NC

NC
NC

NC

1 29E-OS

NC
NC

1 38E-09

1 22E-09

4 99E-07
NC

131E-07

106E08

NC

NC

NC

NC

NC

NC

NC

1 64E-04
1 84F-05

NC

1 64E-08
3 68F-04

2 59E 05

NC

NC

NC

2 74E-06

5 88E-07

5 23E-06

NC

1 76E-07

1 05E-06

''On gtoundwaterVcant
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SAUOET AREA 2 RI/FS
CARCINOGENIC ASSESSMENT
INCIDENTAL INGESTION AND DERMAL CONTACT
SHALLOW GROUNDWATER AND LEACHATE
CONSTRUCTION/UTILITY WORKER RME

Constituent

Herbicide*

24.5-T

2 4 D

Pantachlorophenol

Unit Dial-Wale. Der

In Groundwater Adjui

<ma/l)

Adjustment

Faclor

Constant Slope Fscfof RME Coi

(crrVhr) (mgfltgjJayT

L ife lime Lifetime
AOOing Average ADDdei Average Excess Lifetime Excess Lifetime Total

rOrVUfrlify Woritec Daily Dose Ing RWF ConsHuctiorVUI tfty WoiVer Daily Dose Det Cancer Risk - Cancer Risk - Exceii Lifetime

(mg/Vg-day) (mg/Xg-day) ( ng/Vfl-day) (mgAfl-dey) Inggtljon Dermal Conted Cancef Risk

1 OOE'OO

1 OOEtOO

1 OOE*00

t 40E-04 NA

04SE-03 NA

650E-01 120E 01

NA

2 80F. 08

NA

2 SOE 08

NA

3 35E 09

NA

1 46E 06

NC
NC

1 46EO8

PCBf

Total PCB. 1 1 7 10E-01

Dioxin

237.8 TCDD-TEQ 1 8 140E*00 150E+05

Menu
Anlurtonf

Al,»mc

Beryllium

Chromium

Coban

L«ad

Manganese

Mercury

Ntckel

1 OOE'OO

I ME'OO

1 OOE'OO

1 OOE'OO

1 OOP.00

1 OOE'OO

1 OOE'OO

1 OOE'OO

I OOE'OO

I OOE + 00

1 OOE'OO

1 OOE'OO

NA

NA

1 60E 04
1 60E-04

1 60E-04

697E-04

4 OOE-04

(I)
1 HOE 44

16?EJ3

5 45E-05

1 GOE-04

1 60E-04

6 OOE 04

1 SOE'OO

NA

IOE OS

NA

? 99E-09

NA

NA

4 48E 09
NA

NA

NA

NA

NA

Augu*t3! 2003
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TABLE
POTENTIAL CARCINOGENIC RISK - RME
INCIDENTAL INGESTION AND DERMAL CONTACT
SHALLOW GROUNDWATER AND LEACHATE
CONSTRUCTION/UTILITY WORKER - RME

Constituent

VOCs

1,2-Dichloroethane

1.2-Dlchloroethene (total)

2-Butanone (MEK)

4-Melhy!-2-pentanone (MIBK)

Acetone

Benzene

Chlorobenzene

Chloroform

Chloromelhane

Dichloromethane

Tetrachloroethene

Toluene

Tnchloroethylene

SVOCs

2,4,6-Tnchlorophenol

2. 4-Dichlorophenol

2,4-Dimelhylphenol

2-Chlorophenol

2 Nitroanllme

3-Melhylphenol/4-Methylphenol

4-Chloroanlllne

4-Nilroanlllne

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,l)perylene

Benzo(k)fluoranthene

Dibenzo(a.h)anthracene

lndeno(1 ,2,3-cd)pyrene

Naphthalene

Nitrobenzene

Phenol

Pesticides

4,4'-DDT

beta BHC

Dleldrln

Endrin Ketone

gamma-BHC (Lindane)

Heplachlor

Reference
Risk

(per mg/L)

1 15E-08

NC
NC
NC
NC

1 29E-08

NC
NC

1 38E-09

1 22E-09

4 99E-07

NC
1 31E-07

1 06E-08

NC
NC
NC
NC
NC
NC
NC

1 64E-04

1 64E-05

NC
1 64E-06

3 68E-04

2 59E-05

NC

NC
NC

2 74E-06

5 88E-07

5 23E-06

NC
3 76E 07

1 05E-06

Shallow
O- AA-O-1-16

EPC (mg/L)

-

-
-

-

-

-

1 60E-03

1.1 OE-03

1 20E-03

2 70E-03

3 OOE-03

-

-

-

L_ Risk

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

2 62E-07

1 80E-08

NCOPC

1 9BE-0.9

9 94E-07

7.77E-08

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

Leachate
0

EPC (mg/L)

2 1 0E-01

-

9 20E-01

1 70E+00
-

380E-01

3 20E-01

330E-01

260E-01

640E-01

4 20E+00

7 OOE-01

-

-

-
5 70E-01

8 OOE-02

3 80E+00

2 SOE -03

-

--

Risk

NCOPC

NCOPC

NCOPC

NC
NCOPC

1 19E-08

NC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

4 02E-09

NC
NCOPC

NC
NC
NC
NC
NC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NC

NC
NC

NCOPC

1 47E-09

NCOPC

NCOPC

NCOPC

NCOPC

Q
EPC (mg/L) | Risk

215E+00

-
-

7 50E-01

1 40E*00

4 25E-01

1 15E+00
-

4 70E-02

8 25E-02

2 OOE-02

1 25E+01

1 70E*02

240E-01

7 90E+00

1 55E+01

1 60E*00

930E*00

1 07E*00

-•
1 20E+00

1 30E+00

8 05E*00

1 35E-02

-

3 20E-03

-

2 48E-08

NCO^C

NCO=>C

NC
NC

5 SOE -09

NC.

NCO^C

NCOPC

572E-11

4 12E 08

NCO^C

261E-09

1 32E-07

NC
NC
NC
NC
NC
NC
NC.

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NC

NC,
NC

NCOPC

7 94 E -09

NCOPC

NC
NCOPC

NCOPC

R

LEPC (mg/L)

500E*01

1 30E+01

7 90E*00

3 20E*01

680E*00

1 30E*00

2 OOE*00

1 90E+00

330E+01

2 10E+01

1 50E+02

-

1 10E»01

-

4 50E+00

420E»01

1 80E+01

-
1 40E+00

-

-

-

1 10E+03

2 1 0E-01

2 OOE-01

1 90E-01

2 80E-02

2 10E-01

Risk

5 77E-07

NC
NC

NCOPC

NC
8.80E-08

NC
NC

NCOPC

231E-09

t 85E-05

NC
1 96E-05

NCOPC

NCOPC

NCOPC

NC
NCOPC

NC
NC
NC

NCOPC

NCOPC

NC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NC

5 75E-07

1 18E-07

9 93E-07

NCOPC

1 05E-08

2 20E-07

RME coA n groundwalertc scale
-131,2003
tevlslon 0
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TABLE
POTENTIAL CARCINOGENIC RISK • RME
INCIDENTAL INGESTION AND DERMAL CONTACT
SHALLOW GROUNDWATER AND LEACHATE
CONSTRUCTION/UTILITY WORKER - RME

Constituent

Herbicides
2,4,5-T
2,4-D

Pentachlorophenol

PCBs
Total PCBs

Dioxin
2,3,7,8-TCDD-TEQ

Metals
Antimony
Arsenic
Beryllium
Chromium
Cobalt
Lead

Manganese
Mercury
Nickel
Thallium
Vanadium
Zinc

Reference
Risk

(per mg/L)

NC
NC

1 46E-08

2 92E-05

7 06E+00

NC
4 64E-08

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

Total:

Shallow
O- AA-O-1-16

EPC (mg/L)

-

-

-

7 OOE-02
-
-
-

1 90E-02
4 1 OE+00

-

Risk

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
3 25E-09

NCOPC
NCOPC
NCOPC

NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1.36E-06

Leachate
0

EPC (mg/L)

4 80E-01
930E-01
7 80E-01

5 49E-02

6 87E 07

-

1 80E+01

-
3 70E-03

--

Risk

NC
NC

1 14E-06

1 60E-06

4 85E-08

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NC

NCOPC
NCOPC

NC
NCOPC
NCOPC

7.81E-06

Q
EPC (mfl/L)

965E-I-01
4 60EtOO

1 04E-03

-

1 60E-02

1 80E>00
-

3 1 0E-01

745E»00

RISK

NCO'C
NC

871E-06

305E-08

NCO^C

NC
NC03C
NCO'C
NCO^C
NCO3C
NCOJC

NC
NCO3C

NC
NCO'C
NCODC

NC

6.96E-06

R
EPC (mg/L)

-

3 80E+00

3 98E+00

3 14E-06

310E-02
6 OOE-01
2 60E+00

2 50E+02
1 30E-02
1 80E»00
1 20E-01
3 60E-01
990E*01

Risk

NCOPC
NC

NCOPC

1 16E-04

2 22E-05

NCOPC
NCOPC

NC
NC
NC

NCOPC

NC
NC
NC
NC
NC
NC

1.77E-04

Notes
-- Nol a conslltuent of potential concern in this area/medium
EPC - Exposure Point Concentration

NC - No dose-response value
NCOPC - Not calculated because not a conslltuent of potential concern in this area/medium

PCBs - Polycnlorinated Biphenyls
RME - Reasonable Maximum Exposure
SVOCs - Semi Volatile Organic Compounds
TCDD - TEQ - Tetrachlorodlbenzo-p-dioxln Toxic Equivalents Concentration
VOCs - Volatile Organic Compounds

RME conslruclion groundwateAc scale
August 31. 2003

Revision 0
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SAUOET AREA 2 RI/FS
NONCARCINOGENIC ASSESSMENT
INCIDENTAL INGESTION AND DERMAL CONTACT
SHALLOW GROUNOWATER AND LEACHATE
CONSTRUCTION/UTILITY WORKER - RME

ll
Conilriuent

VOCa

1:2-D-ch1ofOetTiane

1 2-nichloroet.hene (total)

2-Butanone (MEK)

4-Methy1-2-pent»none (MIBK)

Acetone

Benzene

Chlorobenzene

Chloroform

Chlorometttane

Dichlorome thane

Tetrachloroethene

Toluene

Trichlofoethylen«

SVOCi

2 4 fl Tnchtoroprtenol

24-Oichlorophenol

2 4-Dimethylphena|

2-Chlorophe.no)

2-Nrtfoaniline

3-Mathylphenol/4 Melhylphenol

4 CMototMhfl*

4 Nittoanilina

B«nzo<a)pyrene

Benzo( tonuoranlhene

Beruofg.h.ifcerylene

Benzo(h)fTuor«nthenf

Oiberuofa.h^Mhracerie

lndeno(1,2,3 cdjpyrena

Naphthalene

Nitrobenzene

Phenol

peetlcldee
4,4'-DDT

beta BHC

Dieldnn

Endrin Kelone

gamm*-BHC (Lfndane)

Heptichror

HerfakMo

2.4,5-T

24-D
Pentachlorophenol

UnN Oral • Water Dermal • Waler Dermal Oral Chronic
Concentration Absorption Abtorption Parmeabilrty Reference ADDmg Average

n Groundwater Adjustment Adjustment Constant Dose RME Construction/Utility Worker Daily Dote Ing RME Conit
(mg/)) Fidor Factor (cnVbr) (mg/hg-day) (mgAg-day) (mgAg day)

100E+00

100E*00

1 OOE'OO

1 OOE+00

1 OOE*00

t OOE'OO

1 OOE'OO

1 OOE'OO

1 OOE* 00

10QE + 00
1 OOE+00

I OOE+00

1 OOE+00

1 OOE + 00

1 OOE -00

100E + M

1 OOE+00

1 OOE + 00

1 OOE+00

1 OOE'OO

1 OOE + 00

1 OOE + 00

1 OOE+00

1 OOE + 00

1 OOF* 00

1 OOE +00

1 OOE tOO

1 OOE + 00

1 OOE+00

1 OOE +00

1 OOE+00

1 OOE + 00

1 OOE+00

t OOE+00

1 OOE + 00

1 OOF +00

1 OOE+00

1 OOE + 00

1 OOE+00

1

1

1

1

1

1

1

1

NA

1

1

1

1

1

1

1

1

NA

1

1

1

NA

NA

1

NA

NA

NA

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

2 13

1

1

NA

10

1

1

1

1

1

1

1

NA

1

1

1

NA

NA

1

NA

NA

NA

1

1

1

1

t

1

1

1

1

1

1

1

5 30E-03

1 OOE-02

1 10E-03

277E-03

S0BE-04

2 10E-02

4 10E-02

fl flQE-03

4 20E-03

4 50E-Q3

480E42

4 SOE -02

t 60E-02

5 OOE -03

2 30E-02

1 SOE -02

1 10E-02

545E-03

1 OOE-02

633E-03

266E-03

1 20F-00

1 20E+00

5 34E + 00

1 20E+00

2 rOE'OO

i eoE+oo

6 90E-02

666E-03

5 SOE 03

4 30E-01

1 60E-02

1 flOE-02

1 80E-02

1 40E 02

t 10E-02

140E-04

B45E-03

8 SOE -01

2 OOE-02

2 OOE -02

8 OOE-01

6 OOE -02

1 OOE-01

4 OOE-03

2 OOE -02

1 OOE -02

NA

6 OOE-02

1 OOE-02

2 OOE -01

3 OOE-04

1 OOE-O*

3 OOE -03

2 OOE^)2

5 OOE-03

NA

5 OOE-02

4 OOE-03

3 OOE -03

NA

NA

300E^>2

NA

NA

NA

2 OOE-02

5 OOE -04

3 OOE-01

5 OOE -04

3 OOE-04

5 OOE-05

3 OOE -04

3 OOE-04

SOOt -04

1 OOE42

1 OOE-02

3 OOE-02

1 WE- 06

.9flE-06

196E-08

1 WE 06

196E-06

198E-OB

1 96E-06

196E-06

NA

196E-OC

1 96E-08

196E-00

196E-Q6

196E 06

1 961-Ofl

196E 06

196E-06

NA

1 96E 06

1 96E-06

1 96E OR

NA

NA

1 96E 00

NA

NA

NA

1 96E 06

196E-06

196E-06

t 96E 06

196E-06

1 96E-06

t 90E 08

1 ME 06

1 96 E 06

19GE-06

196E-06

1 96E-OQ

19CE06

1 9eE-06

,96E06

1 96E-06

IOflE-06

1 96E-06

1 96E-06

19BEOH

NA

1 96E 06

186E06

196E-06

\ 96t -06

1 96E 06

1 96E-06

1 96E06

196E08

NA

1 96E -00

1 96E-06

1 96E-06

NA

NA

1 98F Ofl

NA

NA

NA

t 96 E 06

1 96E-06

1 96E 06

1 96E -00

1 96E 06
196E-06

1 9BE-OB

1 96F Ofi

196E-08

t 96E-06

199E06

196E-06

Chronic
ADDder Average Heiatd Huard

(ucliorVUtHrt • WorVtr Daily Dote-Oet Index - Index •
(nx/hg-day) (mg/kg-day) Ingetbon Dermal Contact

( 93E06

31E-05

44EOO

v«E-OR

44E 07

•p»5E-05

' 38E-Q5

IOE-05

NA

'I41E-08

». 27E 05
'.98E-05

.'09E-05

il 53E 05

I01E-05

96E-05

44E-05

NA

. 31E-05

ii 27E-08

i 47E-06

NA

NA

'. 0flE-03

NA

NA

NA

1 02E-Q5

•1 IDE -06
• 19E 06

i 6?E-04

'09E05
1 09E-05

' 09E-05

P3E 05

44E-05

84E 07

' 10E-05

! 49E-04

6 d3E-OQ fl 79E-05

13tE-05 67BE-05

1 44E-00 3 29E-00

3C2E-06 24&E-OS

7 44E-07 1 (WE 05

S B5E-OS 4 89E-04

53CE-05 97BE-05

1 16E-05 1 WE -04

NA NA

941E-06 326E-05

627E-05 1WE-04

5 8SE-OS 0 78E-08

2 OSE-05 B 52E-03

6 53E 05 1 96E 02

301E-05 6 52E-04

1 96E OS 9 7BE-05

1 44E-05 3 91 E-04

NA NA

1 31E-05 39IE-05

B27E-06 4 69E-04

347E 06 652E-04

NA NA

NA NA

698E-03 6 57E-05

NA NA

NA NA

NA NA

9 02E-05 fl 78E-05

9 10E-06 391E 03

7 tBE 08 6 52E-06

562E-04 361E-03

2 O&E-OS 0 52E 03

209E05 3B1E-02

209E-05 652E-03

1 «3E 05 6 52E-03

144E-05 301E-03

1 84E-07 1 WE -04

1 IOE-05 1 96E-04

B 49E-04 6 52E-05

3 4SE-Q4

8 53E-04

2 40E-00

4 WE-05

7 44E-06

1 46 E-02

2 68E-03

1 16E-03

NA

1 57E 04

627E-03

2B4E-04

6 97E-02

653F-01

1 OOE 02
960E04

2 88E 03

NA

2 61 E-04

207E 03

\ 16E-03

NA

NA

233E-01

NA

NA

NA

451E-03

1 82E-02

240E 05

1 12E+00

6 97E-02

4 18E-01

697E-02

6 10E-02

2 88E-02

1 84E-05

t 10E-03

2 83E-02

Tolal
Hazard

Index

4 44E 04
751E-04

566E-00

6 B7E-05

2 70E-05

1 51E-02

2 78E-03

1 36E-03

NC

1 69E-04

6 47 E-03
304E-04

7626-02

6 73E 01
1 07E-02

10BE-03

3 27E-03

NC

3 01 E-04

266E-03

1 81 E-03

NC

NC

2 33F-01

NC

NC

NC

461E-O3

221E-02

305EOS

1 13F+00

7 C2E 02

4 57E-01

7 62E-02

8 75E-02

327E-02

2 14E-04

1 30E-03

2 64E-02

mdweierVioncancer
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SAUOET AREA 2 RI/F9
NONCARCINOGENIC ASSESSMENT
INCIDENTAL INGESTION AND DERMAL CONTACT
SHALLOW GROUNOWATER AND LEACHATE
CONSTRUCTION/UTIUTY WORKER RME

Constituent

PCBs
Tolal PCBs

Dloxin

2 3 7 8 TCDD-TEQ

Metala

Antimony
Arsenic
Beryllium

Chromium
Cobalt

Lead
Manganese
Mercury

Nickel
Thallium
Vanadium

Zinc

Unit Oral Water Dermal Waiei Dermat Oral Chronic Chronic
Concentration Absorption Absorption Permeability Reterence ADDing Average AOOder Average Hazard Hazard

In Groundwater Adjustment Ad|UStment Constant Dose RME ConstructionAJtilrty Worker Daily Dose Ing RME Conslruction/Utitn\ Worker Daily Dose Der Index Index
[mg/1) Factor Factor (cntfhr) {mg/kg-dar} (mgAo day) ImoAg-day) (mcrxoday) (mg/kg-day) Ingestion Dermal Contact

1 OOE'OO

1 OOEtOO

1 OOE'OO
1 DOE. 00

1 OOE'OO

1 OOE'OO
1 OOE'OO

1 OOE'OO
1 OOE '00

1 OOE'OO

1 OOE'OO
1 OOE'OO
1 OOE'OO

1 OOE'OO

1

NA

1

1

1

1

1

NA
1

2
1

1

1

1 6

1 1

NA

67
1

100
40

1

NA
10

13 7

77
1

10
303

7 10E-01

1 40E'00

1 60E04
1 60E-04

1 60E-04
667E-04
4 OOE -04

Ul
1 60E04
1 67E-03
5 4SE-O5

1 60E-04

1 60E-04
8 OOE-04

2 OOE .05

NA

4 OOE-04
3 OOE -04

2 OOE 03
3 OOE-03
2 OOE -02

NA

2 40E-02
3 OOE-04

2 OOE -02
607EJ5

7 OOE-03
3 OOE -01

1 96E06

NA

196E06
196EOO

196E06
19SE08

tfMEOfl
NA

198E 06

391E06
IMF 06
196E06

1 96E 06
313E06

196E06

NA

1 S6E 06
1 96E 06
1 HE 06
196EOB

I96E06
NA

I96E06

391E06
196E-06

195EOD
196E06
313EOB

02E 03

NA

40E08
09E 07
09E05
49E05

' 23E-07

NA
09E W

. 99E 05
' 48EOG

WE 07
09E 06

. 38E 06

1 02E 03 9 7»E 02

NA NA

1 40E 06 4 69E 03
2 09E 07 6 S2E 03
2 09E 05 » 7«E 04
3 49E-05 6 52E 04
5 23E 07 9 78E 05

NA NA
209E06 815E 05
2 99E 05 t SOE 02
5 48E 06 9 78E 05
2 09E-07 1 93E 02

2 09E 06 2 80E 04
2 38E-06 1 04E 05

5 tOE'Ol

NA

3 SOE 03
697E 04

1 05E 02
1 16E 02
281E-OS

NA

871E05

9 B7E 02
2 74E 04
3 13E-03

2 99E 04
792E06

Total
Hazard

Index

5 ItE'Ot

NC

» 39E-03

7 22E 03
1 14E-02
1 23E 02
124E04

NC
1 69E-04
1 I3E-01

3 72E-04
3 25E-02
5 78E 04
1 84E 05

RMf- cons (ruction grountiw»te!\tior>Ci
August 31 2003

Rev 5 on 0
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TABLE
POTENTIAL HAZARD INDEX - RME
INCIDENTAL INGESTION AND DERMAL CONTACT
SHALLOW GROUNDWATER AND LEACHATE
CONSTRUCTION/UTILITY WORKER - RME

Constituent

VOCs
1,2 Dichloroelhane
1,2-Dichloroethene (total)

2-Butanone (MEK)
4-Melhyl-2-pentanone (MIBK)
Acelone
Benzene

Chlorobenzene
Chloroform
Chloromethane
Dichloromelhane
Tetrachloroelhene
Toluene
Tnchloroethylene

SVOCs
2,4,6-Tnchlorophenol

2,4-Dichlorophenol
2,4-Dimethylphenol
2-Chlorophenol
2-Nllroaniline
3-Methylphenol/4 Mclhylphenol
4 Chloroanlllne
4 Nilroanilme
Benzo(a)pyrene
Benzo(b)fluoranthene

Benzo(g,h,i)perylene
Benzo(k)fluoranthene

Dibenzo(a,h)anth racene
lndeno(1 ,2,3-cd)pyrene
Naphthalene
Nitrobenzene
Phenol

Pesticides
4,4'-DDT
bela-BHC
Dleldrin

Endnn Kelone
gamma-BHC (Lindane)
Heptachlor

Reference
HQ

(per mg/L)

4 44E-04

7 51 E-04
5 66E-06
6 97E-05
2 70E-OS

1 51 E-02
2 78E-03
1 36E-03

NC
1 89E-04
6 47E-03
3 04E-04

7 62E-02

6 73E-01
1 07E-02
1 08E-03

3 27E-03

NC
3 01E-04
2 56E-03
1 81 E-03

NC

NC
2 33E-01

NC
NC
NC

461E-03
221E-02
3 05E-05

1 13E+00
7 62E-02
4 57E-01
7 62E-02
6 75E-02
3 27E-02

Shallow
0- AA-O-1-16

EPC (mg/L)

-

-

-

-

-

-

-

-

•-
-
-

1 80E-03

1 1 0E-03

1 20E-03
2 70E-03
3 OOE-03

-

-

-

HQ

NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC

NCOPC
NC
NC
NC

NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Leachate
0

EPC (mg/L)

-
2 1 0E-01

-

9 20E-01
1 70E+00

-

3 80E-01
3 20E-01

-
330E-01
260E-01
640E-01
4 20E+00
7 OOE-01

-

-

-

5 70E-01

8 OOE-02
3 80E+00

-

2 50E-03
-

HQ

NCOPC

NCOPC
NCOPC
1 46E-05
NCOPC
1 39E-02
4 72E-03

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

2 56E-01

341E-03
NCOPC
1 08E 03

NC
1 92E-04
1 07E-02
1 27E-03
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
2 63E-03
1.77E-03
1 16E-04

NCOPC
1 91 E-04

NCOPC

NCOPC
NCOPC
NCOPC

Q
EPC (mg/L)

2 15E+00

-
7 50E-01
1 40E+00
4 25E-01
1 15E+00

-

4 70E-02
8 25E-02

2 OOE-02

1 25E+01
1 70E+02
240E-01
7 90E+00
1 55E»01
1 60E+00
9 SOE +00
1 07E+00

-

-

-
-
-

1 20E+00
1 30E+00

805E+00

-

1 35E-02
-

3 20E-03
-

HQ

9 55E-04

NCOPC
NCOPC
5 23E-05
3 78E-05
8 42E-03

3 19E-03
NCOPC
NCOPC
8 90E-06
5 34E-04

NCOPC
1 52E-03

841E+00
1 81 E+00
2 59E-04
2 58E-02

NC
481E-04
2 38E-02
1 94E-03
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
5 53E-03
2 87E-02
2 45E-04

NCOPC
1 03E-03

NCOPC
2 44E-04

NCOPC
NCOPC

R
t.PC (mg/L)

5 OOE+01

1 30E+01
790E+00

320E+01

6 80E+00
1 30E+00
2 OOE+00

1 90E+00
330E+01
2 10E+01

1 50E+02

-
1 10E+01

4 50E+00
420E+01
1 80E+01

-
-

1 40E+00

--

-

1 10E+03

210E-01
2 OOE-01
1 90E-01

-

2 80E-02
2 10E-01

HQ

2 22E-02
9 77E-03
4 47E-05
NCOPC
8 84E-04

1 03E-01
3 61 E-03
2 72E-03
NCOPC
3 60E-04
2 13E-01
6 38E-03
1 14E+01

NCOPC
NCOPC
NCOPC
3 59E-02
NCOPC
1 35E-03
1 07E-01
3 26E-02
NCOPC
NCOPC
3 26E-01

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
3 35E-02

2 37E-01

1 52E-02
8 69E-02
NCOPC
1 89E-03
8 86E-03

RME coti i groundwateiAnc scale
-t 31,2003

evision 0
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TABLE
POTENTIAL HAZARD INDEX - RME
INCIDENTAL INGESTION AND DERMAL CONTACT
SHALLOW GROUNDWATER AND LEACHATE
CONSTRUCTION/UTILITY WORKER - RME

Constituent

Herbicides

2,4,5-T
2.4-D
Pentachlorophenol

PCBs
Total PCBs

Dioxin
2,3,7.8-TCDD-TEQ

Metals
Antimony
Arsenic
Beryllium

Chromium
Cobalt
Load
Manganese
Mercury
Nickel

Thallium
Vanadium
Zinc

Reference
HQ

(per mg/L)

2 14E-04
1 30E-03
2 84E-02

5 11E+01

NC

8 39E-03
7 22E-03
1 14E-02

1 23E-02
1 24E-04

NC
1 69E 04
1 13E-01
3 72E-04
3 25E-02
5 78E-04
1 84E-05

Total HI:

Shallow
0- AA-O-1-16

EPC (mg/L)

-

-

-

7 OOE-02

1 90E-02
4 10E+00

-

-

HQ

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
5 05E-04

NCOPC

NCOPC
NCOPC

NC
6 92E-04

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1.20E-03

Leachate
O

EPC (mg/L)

480E-01
9 30E-01

780E-01

549E-02

687E-07

-

1 80F+01

3 70E-03
-

HQ

1 03E-04
1 21 E-03
221E-02

281E+00

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
3 04E-03

NCOPC
NCOPC
1 20E-04
NCOPC
NCOPC

3.13E+00

Q
EPC (mg/L)

965E+01
460E+00

1 04E-03

1 60E-02

1 SOE +00

3 10E-01
-

745E+00

HQ

NCOPC
1 25E-01

1 31 E-01

5 34E-02

NCOPC

1 34E-04

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
3 04F-04

NCOPC
1 15E-04
NCOPC
NCOPC
1 37E-04

1.06E+01

R
i:PC (mg/L) | HQ

3 80E+00

398E+00

314E-06

3 10E 02

6 OOE-01
260E+00

2 50E+02
t 30E-02
1 80E+00
1 20E 01
3 60E-01
990E+01

NCOPC
4 94E-03

NCOPC

2 04E+02

NC

NCOPC

NCOPC
3 54E-04
7 36E-03
3 22E-04
NCOPC
422E 02
1 47E-03
6 70E-04
3 90E-03
2 08E-04
1 82E-03

2.16E+02
Notes
- Not a constituent of potential concern In this area/medium
EPC - Exposure Point Concentration
HI - Hazard Index
HQ - Hazard Quotient.
NC - No dose-response value
NCOPC - Not calculated because not a constituent of potential concern in this area/medium
PCBs - Polychlorinated Biphenyls
RME - Reasonable Maximum Exposure
SVOCs - Semi Volallle Organic Compounds
TCDD - TEQ - Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration
VOCs - Volatile Organic Compounds

RME construction groundwater\nc scale
August 31, 2003

Revision 0
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SAUGET AREA 2 RI/FS
RME

:eceptor

Receptors Evaluated

RME Construction/Utility Worker

ASSUMPTIONS FOR CONSTRUCTION/UTILITY WORKER - RME '
INHALATION OF VOCs IN EXCAVATION TRENCH AIR

Assumed
Value Unts

Calculated
Value

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

RME Construction/Utility Worker
RME Construction/Utility Worker
RME Construction/Utility Worker
RME Construction/Utility Worker
RME Construction/Utility Worker
RME Construction/Utility Worker

25
70
8

40
1
1

70

(m air/hour)
(kg)
(hrVday) =
(days)/365 (days) =
(yr')/70(yrs) =
(yr£,)/1(yrs) =
(years)

8 OOE+00
1 10E01
1 43E 02
1 OOE+00

RMF struction trench airVassum
August 31 2003
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SAUGET AREA 2 RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF VOCs IN
EXCAVATION TRENCH AIR
CONSTRUCTION/UTILITY WORKER - RME

Constituent

VOCs
1,2-Dichloroethane
1,2-Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Trlchtoroethylene

Unit Inhalation Inhalation Lifetime
Concentration Absorption Cancer ADDmh Average Excess Lifetime

In Air Adjustment Slope Factor RME Construction/Utility Worker Daily Dose - Inh Cancer Risk -

(mg/m' air) Factor (mg/kg-day)1 (mg/kg-day) (mg/kg-day) Inhalation

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

1
NA
NA

NA
NA

1

NA
066

1
1
1

NA

1

9 10E-02
NA
NA
NA
NA

7 70E-03
NA

8 05E-02
6 30E-03
1 65E-03
2 10E-02

NA
4 OOE-01

4 47E-04
NA
NA
NA
NA

4 47E-04
NA

2 95E-04
4 47E-04
4 47E-04
4 47E-04

NA
4 47E-04

4 47E-04
NA
NA
NA
NA

4 47E-04
NA

2 95E-04
4 47E-04
4 47E-04
4 47E-04

NA
4 47E-04

4 07E-05
NC
NC
NC
NC

3 44E-06
NC

2 38E-05
2 82E-06
7 36E-07
9 39E-06

NC
1 79E-04

RME construction trench airtcancer
August 31, 2003

Revision 0
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TABLE
POTENTIAL CARCINOGENIC RISK
CONSTRUCTION/UTILITY WORKER - RME
EXCAVATION TRENCH AIR

Constituent

VOCs
1 ,2-Dichloroethane

1 ,2-Dichloroethene (total)

2-Butanone (MEK)

4-Methyl-2-pentanone (MIBK)

Acetone

Benzene
Chlorobenzene

Chloroform
Chloromethane

Dichloromethane

Tetrachloroethene

Toluene
Tnchloroethylene

Reference
Risk

(per mg/m3)

4 07E-05

NC

NC

NC

NC

3 44E-06

NC

2 38E-05

2 82E-06

7 36E-07

9 39E-06

NC
1 79E-04

Shallow
0- AA-O-1-16

EPC (mg/m3)

-

-

-
-

-

-

—

Risk

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

Total:|L NCOPC

Leachate
0

EPC (mg/m3) | Risk

-
-

4 51 E-03

-

2 49E-02

4 24E-02
-

NCOPC

NCOPC

NCOPC

NC

NCOPC

8 58E-08

NC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

8 S8E-08

Q
EPC (mg/ri])

5 78E-02
-

-

1 61E-OS

2 98E-02

1 15E-02

2 87E-0;
-

1 42E-OC

1 99E-OC
-

5 16E-0*

Risk

2 35E-06

NCOPC

NCOPC

NC

NC

3 96E-08

NC

NCOPC

NCOPC

1 05E-09

1 87E-08

NCOPC

9 24E-08

2.S1E-06

R

EPC (mg/m3)

1 35E+00

3 86E-01

1 69E-01

-

6 81 E-01

1 84E-01

3 25E-02

5 48E-02

5 76E-02

7 95E-01

5 22E-01

3 87E+00

Risk

5 48E-05

NC

NC

NCOPC

NC

6 34E-07

NC

1 30E-06

NCOPC

4 24E-08

7 47E-06

NC

6 93E-04

7.57E-04

Notes

— Not a constituent of potential concern in this area/medium

EPC - Exposure Point Concentration

NC - No dose-response value

NCOPC - Not calculated because not a constituent of potential concern in this area/medium

RME - Reasonable Maximum Exposure

VOCs - Volatile Organic Compounds

RME col on trench air\c scale

131 2003
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SAUGET AREA 2 RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF VOCs IN
EXCAVATION TRENCH AIR
CONSTRUCTION/UTILITY WORKER - RME

Constituent

VOCs

1 ,2-Dichloroethane
1 ,2-Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Trichloroethylene

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADDmh Average

In Air Adjustment Dose RME Construction/Utility Worker C ally Dose-mh

(mg/m3 air) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day)

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

1 5 OOE-03
NA NA

1 1 OOE+00
1 3 OOE+00

NA NA
1 3 OOE-02
1 6 OOE-02
1 5 OOE-02
1 9 OOE-02
1 3 OOE+00
1 6 OOE-01
1 4 OOE-01
1 4 OOE-02

3 13E-02
NA

3 13E-02
3 13E-02

NA
3 13E-02
3 13E-02
3 13E-02
3 13E-02
3 13E-02
3 13E-02
3 13E-02
3 13E-02

3 13E-02
NA

3 13E-02
313E-02

NA
313E-02
313E-02
3 13E-02
3 13E-02
3 13E 02
3 13E-02
313E-02
313E-02

==̂ ==

Hazard
Index -

Inhalation

6 26E+00
NC

3 13E-02
1 04E-02

NC
1 04E+00
5 22E-01
6 26E-01
3 48E-01
1 04E-02
5 22E-02
7 83E-02
7 83E-01

jsasss^E^ss

RME construction trench airtnoncancer
August 31, 2003
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TABLE
POTENTIAL HAZARD QUOTIENT
CONSTRUCTION/UTILITY WORKER - RME
EXCAVATION TRENCH AIR

Constituent

VOCs
1.2-Dichloroethane
1 ,2-Dichloroethene (total)

2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform

Chloromethane
Dichloromethane
Tetrachloroethene
Toluene

Tnchloroethylene

Reference
HQ

(per mg/m3)

6 26E+00
NC

3 13E-02
1 04E-02

NC
1 04E+00
5 22E-01
626E-01
348E-01

1 04E-02
5 22E-02
7 83E-02
7 83E-01

Shallow
O- AA-O-1-16

EPC (mg/m3)

-

-
-
--
-

-

-
-

HQ

NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

Total Hl:|| NCOPC

Leachate
O

EPC (mg/m3)

-
-

4 51 E-03

2 49E-02
4 24E-02

-

—

HQ

NCOPC
NCOPC

NCOPC
4 70E-05
NCOPC

2 60E-02
2 22E-02
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

4.82E-02

Q
EPC (mg/m3)

5 78E-02

--

1 •SI E-02

2 58E-02

1 I5E-02
2 37E-02

1 12E-03
1 39E-03

-

5 16E-04

HQ

3 62E-01
NCOPC

NCOPC
1 68E-04

NC
1 20E-02
1 50E-02
NCOPC
NCOPC
1 49E-05
1 04E-04

NCOPC
4 04E-04

3.90E-01

R
EPC (mg/m3)

1 35E+00
386E-01

1 69E-01
-

681E-01
1 84E-01
3 25E-02
548E-02

5 76E-02
7 95E-01

5 22E-01
3 87E+00

HQ

8 42E+00

NC
5 30E-03

NCOPC
NC

1 92E-01
1 69E-02
3 43E-02

NCOPC
6 01 E-04

4 15E-02
4 08E-02
3 03E+00

1.18E+01

Notes
- Not a constituent of potential concern in this area/medium
EPC - Exposure Point Concentration

HI - Hazard Index

HQ - Hazard Quotient

NC - No dose-response value
NCOPC - Not calculated because not a constituent of potential concern in this area/medium
RME - Reasonable Maximum Exposure
VOCs - Volatile Organic Compounds

RME col an trench airtnc scale
•31,2003
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SAUGET AREA 2 RI/FS
MLE

[[Receptor:

Receptors Evaluated

MLE Construction/Utility Worker||

ASSUMPTIONS FOR CONSTRUCTION/UTILITY WORKER - MLE
INCIDENTIAL INGESTION AND DERMAL CONTACT WITH COMBINED SOIL

Assumed
Value Units

Calculated
Value

Soil Ingestion Rate

Soil on Skin

Skin Exposed

Body Weight

Exposure Frequency

Exposure Duration (cancer)

Exposure Duration (noncancer)

Lifetime

Unit Conversion Factor

MLE Construction/Utility Worker

MLE Construction/Utility Worker

MLE Construction/Utility Worker

MLE Construction/Utility Worker

MLE Construction/Utility Worker

MLE Construction/Utility Worker

MLE Construction/Utility Worker

64

0.19

3339

70

20
1

1

70

1 .OOE-06

(mg soil/day)

(mg/cm2)
(cm2)

(kg)
(days)/365(days) =

(years)/70(years) =

(yrs)/1(yrs) =

(years)

(kg/mg)

5.48E-02

1.43E-02

1.OOE+00

MLE construction soil\assum
August 31, 2003

Revision 0
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SAUGET AREA 2 RI/FS
POTENTIAL CARCINOGENIC RISK
INCIDENTIAL INOESTION AND DERMAL CONTACT WITH
COMBINED SOIL
CONSTRUCTION/UTILITY WORKER - MLE

Unri Oral - Sod Dermal - Soil Oral
Concentration Absorption Absorption Cancer ADDIng

In Soil Adiuslmenl Adjustment Slope Factor MLE Construction/Utility Woiter Da
Constituent (mg/Vfl soil) Factor Factoi (mg/Vg-day) ' (mg/kg-day)

voc«
1 1 2-Tncnloroelhane
1 Z-Dlcnloroelhane
1.2-Oicnloro«lhene (total)
4 Melriyt-2-penlanone (MIBK)
Benzene
ChlorotMnzene
Chlorororm
Dlcnlorometnane
Elhylbenz«ne
Telrachtoroelriene
Toluene
Trtchloroelhylene
Xylenes. Tolal

3VOC<
1 .2 Dichlorobenzene
1.3-Dlcrilorobenzene
1 .4-Oichlorob«nzene
2.4.8-Trtcnloroprienol
2l<-QlcMoropheno1
2-Chtorophenol
2-Melhylnapnlrialene
2-Nitroanifcne
4.NiIroanilirw
Benzo(a)anlhrac«ne
Benzo(a)pyrene
Benzo(b)fluoranlnene
bts(2-Chtotoe\hyT)«ttiet
t4s(2-Elhylnex>l)prilh«lale
Dlbenzo(a.h)anthracene
Hexachlorobenzene
NaphlhatoM
Nitrobenzene

Pestlcldei
4.4'-DDE
4.4'-DDT
Aldnn
alpha-BHC
bela.BHC
deHa-BHC
OleUitn
gamma-BHC (Lindane)
Heptachlor
Heptachlor Epoxide

1 OOE'OO
1 OOE+00
t OOE+00
1 OOE +00
1 OOE+00
1 OOE+00
1 OOE+00
t OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
100E+00
t OOE+00

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE +00
100E+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+OO
t OOE+00
1 OOE+00
1 OOE+OO
100E+00
t OOE+00

t OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE>00
1 OOE+00
1 OOE+00
t OOE+00
t OOE+00
1 OOE+00

t
1

NA
NA

t
NA
NA

1
NA

t
NA

1
NA

NA
NA

1
1

NA
NA
NA
NA
NA

029
029
029

1
1

029
083

NA
NA

1

NA

1
1

001
001

NA
NA

002
NA
NA

0010

NA
001

NA
001
NA

NA
NA

001
001

NA
NA
NA
NA
NA

002
002
002
oot

0004
002
004

HA
NA

oat
001
001
001
oat

NA
001
001
oot
001

5 70E-02
9 10E 02

NA
NA

1 50E-02
NA
NA

7 50E-03
NA

t 40E-01
NA

4 OOE-01
NA

NA
NA

2 40E-02
1 10E-02

NA
NA
NA
NA

2 10E-02
7 30E 01
7 30E+00
7 30E-01
t 10E+00
1 40E 02

7 30E+00
1 006*00

MA
NA

340E-01
3 40E-01
1 70E+01
6 30E+00
t WE+00

NA
1 «OE+OI
1 30E+00
450E+00
9 10E+00

7 18E-10
7 18E-10

NA
NA

7 18E-10
NA
NA

7 16E-10
NA

7 16E-10
NA

7 16E-10
NA

NA
NA

7 16E-IO
7 I8E-10

NA
NA
NA
NA
NA

208E-10
208E-10
2 08E-10
7 18E-10
7 16E 10
208E-10
5 94E-10

NA
NA

7 16E-10
7 16E-10
718E 10
7 10E-10
7 1«E 10

NA
7 18E-10
7 tSE-10
7 tSE-10
716E-10

Lifetime Liretime
Average ADDd 11 Average Excess Lifetime Excess Lifetime Total

ly Dose-Ing MLE Construction/Utility WorV )r Darty Dose-Der Cancer Risk- Cancer Risk- Excess Liretime
(mg/Vo-day) (mgAg.dar) (mgrkg-day) Ingestion Dermal Contact Cancer Risk

7I8E-10
7 16E-10

NA
NA

7 18E-10
NA
NA

7 I8E-10
NA

7 16E-10
NA

718E-10
NA

NA
NA

716E-10
716E.10

NA
NA
NA
NA
NA

2 ODE- 10
208E-10
208E-10
7 18E-10
716E-10
208E-10
594E-10

NA
NA

7 16E-10
7 18E-10
7 16E 10
7 tflE-in
7 16E 10

NA
7 18E-10
718E-10
7 16E-10
7 16E-10

709E- 1
709E- t

r.A
rNA

1 426--0
hA
r-A

1 14E- 0
KA

7 09E- t
I-A

709E- t
rA

I-A
M

709E- t
7096- 1

I-A
NA
(•A
m
h'A

1 42E- 0
I42E 0
1 42E- 0
709E- 1
284E- 1
1 42E--0
284H--0

h-A
^A

709E-M
709E 1
709E 1
7 09E ' 1
709F-- 1

h'A
7096--I
709E-.I
709E-M
7 OOE- t

709E-11
709E-11

NA
NA

1 42E-10
NA
NA

1 14E-10
NA

709E-11
NA

709E-11
NA

NA
NA

709E-11
709E-11

NA
NA
NA
NA
NA

1 42E-tO
1 42E-10
1 42E-10
709E-11
284E-11
1 42E-10
214E-10

NA
NA

709E-11
709E-11
709E-11
709E-11
709E-11

NA
709E-11
708E-11
709E-11
709E-11

4 08E-1 1
851E-11

NA
NA

1 07E-11
NA
NA

537E-12
NA

3B6E-10
NA

288E-10
NA

NA
NA

1 72E-11
7 87E-12

NA
NA
NA
NA
NC

1 52E-10
1 52E-09
1 52E-10
767E-10
1 OOE- 11
1 52E-09
950E-10

NA
NA

2 43E-10
243E-10
1 22E-08
4 51E-09
1 29E-09

NA
t 15E-08
9 JOE- 10
322E09
6 51E-09

404E-12
848E-12

NA
NA

213E-I2
NA
NA

851E-13
NA

383E-11
NA

284E-11
NA

NA
NA

1 70E-12
7 80E-13

NA
NA
NA
NA
NC

1 04E-10
1 04E-09
1 04E-10
780E-11
397E-13
1 04E-09
4 S4E-10

NA
NA

241E-11
24IE-11
1 21E-09
447E-10
1 28E-IO

NA
1 14E-09
922E-11
319E-10
848E-10

448E-11
716E-11

NC
NC

1 29E-11
NC
NC

8226-12
NC

4 25E-10
NC

3 15E-10
NC

NC
NC

1 B9E-11
865E-12

NC
NC
NC
NC
NC

2 55E-10
2 55E-09
255E-10
885E-10
1 04E-11
2 55E-09
1 40E-09

NC
NC

267E-10
267E-10
t 34E-08
496E 09
1 42E-09

NC
1 26E-08
1 02E-09
3 S4E-09
7 18E-09
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SAUGET AREA Z RI/FS
POTENTIAL CARCINOGENIC RISK
INCIDENTIAL INGESTION AND DERMAL CONTACT WITH
COMBINED SOIL
CONSTRUCTION/UTILITY WORKER - MLE

Constituent
Herbicides
MCPA
MCPP
Pentactiloro phenol

PCBs
Total PCBs

Oloxln
2,3,7.8-TCDD-TEQ

Metals
Antimony
Arsenic
Banum
Cadmium
Chromium
Copper
Lead
Manganese
Mercury
Nickel

Unit Oral - Soil Dermal - Soil Oral Liletime
Concentration Absorption Absorption Cancer ADOing Average ADDd >r

in Soil Adjustment Ad|ustment Slope Factor MLE Construction/Utility Worker Daily Dose-Ing MLE ConslmcfionAJIiMy Wortc T Da
(mg/kosoU) Factor Factor (mpAg-day) ' (mg/kfl-day) (mg/kg-day) (mo/kg-dart

1 OOE+00
1 OOE+00
1 OOE+00

1 OOE+00

1 OOE+00

1 OOE+00
100E+00
1 OOE+00
1 OOE +00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

NA
NA

1

083

04

NA
03
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA

001

004

004

NA
0001

NA
NA
NA
NA
NA
NA
NA
NA

NA
NA

1 206-01

200E>00

1 50E+05

NA
1 506+00

NA
NA
NA
NA
NA
NA
NA
NA

NA
NA

7 16E-10

594E-10

288E-10

NA
2I5E-IO

NA
NA
NA
NA
NA
NA
NA
NA

NA
NA

7 16E-10

594E-10

286E-10

NA
2 I5E-IO

NA
NA
NA
NA
NA
NA
NA
NA

NA
KA

7 09E-' 1

284E- 0

284E--0

KA
709E-<2

KA
t\A
KA
KA
NA
I\A
f-A
KA

Lifetime
Average Excess Lifetime Excess Lifetime

ily Dose-Der Cancer Risk • Cancer Risk - Ex
(mg/kg-day) Ingestion Oermal Contact

NA
NA

709E-11

284E-10

284E-10

NA
7 09E-12

NA
NA
NA
NA
NA
NA
NA
NA

NA
NA

8596-11

1 19E-09

4 29E-05

NA
3 22E-10

NA
NA
NA
NA
NA
NA
NA
NA

NA
NA

8516-12

56BE-IO

4 26E-05

NA
108E-11

NA
NA
NA
NA
NA
NA
NA
NA

Total
:cess Lifetime
Cancer Risk

NC
NC

944E-11

1 76E-09

S SSF-05

NC
3336-10

NC
NC
NC
NC
NC
NC
NC
NC

MLE constructor. s
August 31 2003

Revision 0
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TABLE
POTENTIAL CARCINOGENIC RISK
INCIDENTIAL INGESTION AND DERMAL CONTACT WITH
COMBINED SOIL
CONSTRUCTION/UTILITY WORKER - MLE
SAUGET AREA 2 RI/FS

Constituent

VOC«
1,1,2-Tnchloroethane
1 ,2-Dichloroethane
1 2-Dichloro9thene (total)
4-Methyl-2-pentanone (MIBK)
Benzene
Chlorobenzene
Chloroform
Dichloromethane
Elhylbenzene
Tetrachloroethene
Toluene
Trlchloroethylene
Xylenes. Total

SVOCs
1 2-Dichlorobenzene
1 3-Dichlorobenzene
1 ,4-Dichlorobenzene
2,4.6-Tnchlorophenol
2,4-Dichlorophenol
2-Chlorophenol
2-Melhylnaphlhalene
2-Niiroanlline
4-Nitroanlline
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
bis(2-Chloroelhyl)ether
bis(2.Elhylhexyl)phthalate
Dibenzo(a.h)anthracene
Hexachlorobenzene
Naphthalene
Nitrobenzene

Pesticide*
4.4--DDE
4.-T-DDT
Aldnn
alpha-BHC
bela-BHC
delta-BHC
DiRldrln
gamma-BHC (Lindane)
Heptachlor
Heptachlor Epoxide

Herbicides
MCPA
MCPP
Pentachlorophenol

PCB>
Total PCBs

Reference
Risk (per mgikg)

448E-11
7 16E-11

NC
NC

129E-11
NC
NC

622E-12
NC

425E-10
NC

3 15E-10
NC

NC
NC

1 89E-11
865E-12

NC
NC
NC
NC
NC

255E-10
2 55E-09
2 55E-10
865E-10
1 04E-11
2 55E-09
1 40E-09

NC
NC

267E-10
267E-10
1 34E-08
496E-09
1 42E-09

NC
1 26E-08
1 02E-09
3 54E-09
7 16E-09

NC
NC

944E-11

1 76E-09

0
EPC |mgiko.)

964E+01
2 20E+02

485E+02

695E+01

2 46E+03

1 87E+01
2 58E+00

1 13E+00

4 61 E+00
2 68E+00
317E+00

852E-01

1 46E-01

917E-01
1 27E+00
506E-01
786E-01
1 48E-01

697E+01

Risk

NCOPC
NCOPC
NCOPC
NCOPC
1 24E-09

NC
NCOPC
NCOPC

NC
NCOPC

NC
NCOPC

NC

NCOPC
NCOPC
353E-10
223E-11
NCOPC
NCOPC
NCOPC

NC
NCOPC
1 18E-09
7 35E-09
809E-10
NCOPC
NCOPC
2 17E-09
NCOPC
NCOPC
NCOPC

NCOPC
NCOPT.
1 95E-09
NCOPC
NCOPC

NC
1 59E-08
5 18E-10
2 78E-09
1 05E-09

NCOPC
NCOPC
NCOPC

1 22E-07

ONorth
EPC ^mping)

4 35E+01
322E+02

367E+01
505E+02
3 55E+00

2 59E+03

247E+02
593E+00
637E+01
241E+01

-

827E+01
230E+OI
343E+02
1 53E+01
6 52E+00
613E+00
1 14E+00

213E+00
1 94E+00
1 84E+01
4 11E+00

1 70E«01
204E+01
220E+00
599E01
726E+00

1 95E+OI

3 40E+00
t 25E+00

1 78E+03

Risk

NCOPC
NCOPC
NCOPC
NCOPC
560E-10

NC
NCOPC
228E-10

NC
1 51E-09
NCOPC
NCOPC

NC

NC
NC

1 20E-09
208E-10
NCOPC
NCOPC

NC
NC
NC

391E-09
1 66E-08
1 56E-09
988E-10
NCOPC
5 42E-09
2 73E-09

NC
NC

4 55E 09
547E-09
2 94E-08
2 97E-09
1 03E -OS
NCOPC
245E-07
NCOPC
1 20E-08
8 95E-09

NCOPC
NCOPC
NCOPC

3 13E-06

p
EPC (mgfkg)

662E-01

869E+00
1 31E+01

201E-01
402E+01

244E+01

263E 01

-

1 26E-01

2 16E+01

444F+00

Risk

NCOPC
NCOPC
NCOPC
NCOPC
851E-12
NCOPC
NCOPC
NCOPC

NC
556E-09
NCOPC
631E-H

NC

NCOPC
NCOPC
461E-10
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
671E-10
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1 58E-09
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC

7 80E-09

QNorth
EPC (mg/kg)

323E-01

677E-01

3 47E+00
1 95E+00

1 07E-01
2 55E+01

390E+00
229E+01

381E+00

1 23E+00
1 32E+00
1 18E+00

-
2 11E-01

--

3 45E-01

654E+01

293E+01

Risk

NCOP;
231E-I1
NCOPC
NCOPC
871E-I2
NCOPC
NCOPC
NCOPC

NC
830E-IO
NCOPC
336E-I1

NC

NCOPC
NCOPC
NCOPC
337E-I1

NC
NCOPC
NCOPC

NC
NCOPC
3 15E-IO
336EO9
300E-IO
NCOPC
NCOPC
539E-IO
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOFC
4 35E-D9
NCOFC
NCOFC
NCOFC

NCOFC
NCOFC

617E-39

514E-D8

Q Central
EPC Img/kg)

-

-
607E-01
642E-01
7 82E-01

-

1 89E-02

701E-02

1 63E+00

240E+00

Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1 55E-10
1 64E-09
200E-10
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
253E-10
NCOPC
NCOPC
NCOPC
882E-10
IICOPC
NCOPC
NCOPC

NCOPC
NCOPC
1 54E-10

421E-09

QSouth
EPC (mg/kri)

-

-
-

1 34E-01

1 36E+01

650E+01
2 18E-02
953E+01

_
-
_

_

-

592E-01
6 83E-01
709E-01

-

_

3 92E-02

1 33E-01

3 76E-02

357E+01

566E+00

Risk

NCOPC
NCOPC
NCOPC
NCOPC
1 72E-12
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC
687E-12

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1 51E-10
1 74E-09
1 81E-10
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
524E-10
NCOPC
NCOPC
NCOPC
1 67E-09
NCOPC
NCOPC
2 69E-10

NCOPC
NCOPC
337E-09

9 93E-09

R
EPC (mg/kg)

1 69E+00
1 68E+01
8 18E+00

-
262E+01
2 33E+02
2 79E+00

904E+00
2 25E+02
1 78E+02
2 53E+02
4 53E+01

_
_

251E+00
734E+01
3 27E+02
373E+01

-
1 52E+00
4 126+00

-

-

1 17E+01
663E+00

_

3 49E-01

341E-01

1 86E-01

-

-
467E+01

-

4 12E+01

Risk

757E-11
1 20E-09

NC
NCOPC
337E-10

NC
NC

NCOPC
NC

9 54E-08
NC

7 98E-08
NC

NCOPC
NCOPC
475E-11
6 36E-10

NC
NC

NCOPC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
494E-10
NCOPC
4 29E-09
NCOPC

6 59E-10
NCOPC

NCOPC
NC

NCOPC

7 23E-08

S
EPC (mg/kg]

-
-
-

1 03E+02
1 18E+01
2 65E+02

_

1 64E+01
301E+02
1 30E+01
1 35E+03
541E+01
1 77E+03

_

339E+00
390E+01
3 03E+00

_

-

2 16E+00
1 94E+01
296E+00
2 32E+00
265E+00

-
503E+01
993E-01

-
2 10E+01

-

283E+00
6 05E-02

-
4 38E+00

_

1 13E-01
1 27E+00
2 73E-01

-

-

1 15E+02

1 76E+02

Risk

NCOPC
NCOPC
NCOPC

NC
151E-10

NC
NCOPC
1 02E-10

NC
551E-09

NC
1 70E-08

NC

NCOPC
NC

7 36E-10
263E-11
NCOPC
NCOPC
NCOPC

NC
NC

755E-10
5 92E-09
675E-10
NCOPC
523E-10
2 53E-09
NCOPC

NC
NCOPC

NCOPC
756E-10
809E-10
NCOPC

6 20E-09
NCOPC
t 43E-09
1 SOE -09
965E-10
NCOPC

NCOPC
NCOPC
1 08E-08

3 09E-07
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TABLE
POTENTIAL CARCINOGENIC RISK
INCIDENTIAL INGESTION AND DERMAL CONTACT WITH
COMBINED SOIL
CONSTRUCTION/UTILITY WORKER MLE
SAUGET AREA 2 RI/FS

Constituent

Dioxin
2 3 7 8-TCDD TEQ

Metals
Antimony
Arsenic
Banum
Cadmium
Chromium
Copper
Lead
Manganese
Mercury
Nickel

Rsrerence
Risk (per mg/kg)

8 55E 05

NC
333E-10

NC
NC
NC
NC
NC
NC
NC
NC

Tout:

0
EPC (mg/kg)

641E 03

Risk

5 4BE-07

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

7.06E-07

ONorth
EPC (mg/kg)

325E01

-
2 OOE+01

393E»01

1 65E+02

Risk

2 78E 05

NCOPC
665E09
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC

313EOS

P
EPC (mg/kg)

2 83E 04

1 29E+01

1 07E+01

Risk

2 42E-08

NCOPC
4 29E 09
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

4 47E-08

QNorth
EPC (mg/ktjj

5 24E-03

7 77E+00
1 18E+01
1 38E+03
1 23E+01

1 96E+03

Risk

4 48E 1)7

NC
3 92E D9

NC
NC

NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

S19E-47

Q Central
EPC (mg/kg)

2 42E 03

1 47E+01

-
2 29E+03

842E+02
«

Risk

2 07E-07

NCOPC
490E-09
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC
NCOPC
NCOPC

2 20E-07

QSouth
EPC (mg/kg)

215E03

1 15E+01
1 31E+01

882E+01

8 28E+02
701E+02
2 58E+00
2 14E+02

Risk

1 84E-07

NC
4 37E-09
NCOPC
NCOPC

NC
NCOPC

NC
NC
NC
NC

2 06E-07

R
EPC (mglkg]

1 31E03

612E+00

_

-
-

2 51E+02

"

Risk

1 12E07

NCOPC
2 04E 09
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC

3.70E-07

S
EPC (mg/kg)

4 67E-03

_

_

1 79E+02

838E+02
-
-

-

Risk

3 99E 07

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC
NCOPC
NCOPC
NCOPC

7 64E-07

Notes
-- Not a constituent of potential concern in this area/medium
EPC - Exposure Point Concenl/al/on
MLE - Most Likely Exposure
NC - No dose-response value
NCOPC - Not calculated because not a constttuent of potential concern in this area/medium
PCBs - Polychlonnated Biphenyls
SVOCs Semi Volatile Organic Compounds
TCDD - TEQ - Tetrachlorodrbenzo-p-dioxm Toxic Equivalent Concentration
VOCs - Volatile Organic Compounds

Ml C rnnslniHiOn ftnil\T scale
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SAUOET AREA 2 RI/FS
NONCARCINOGENIC HAZARD INDEX
INCIDENTIAL INOESTION AND DERMAL CONTACT WITH
COMBINED SOIL
CONSTRUCTION/UTILITY WORKER - MLE

Unit Oral - Soil Dermal Soil Oral Chronic Chronic
Concentration Absorption Absorption Reference ADDIng Aversge ADDder Average Hazard Hazard Total

In Soil Adkistment Adjustment Dose MLE Construction/Utility Worker Dairy Dose Ing MLE Consliuctlon/Vtility Worker Dally Dose Oar Index- Index- Hazard
Constituent (mg/kg-soll) Factor Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) IngeatJon Dermal Contact Index
VOCa
t.1.2-Trtchloroelhane
1,2-Dkhloroemane
1.2-Dlchloroethene (total)
4.Metltyl-2-pentanona (MIBK)
Benzene
Chlorobenzene
Chloroform
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trlchkvoelhylene
Xylenes, Total

SVOCs
1 2-Dlchlorobenzene
1.3-Dichtorobenzens
1.4-Olchlorobenzene
2,4.8-Trlchlorophenol
2.4-Olchlorophenol
2-Chlorophenol
2-Methylnaphlhalene
2 NitroaniUne
4 Nrtroanlline
Benzo(e)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthana
bls(2-Chk>roelhyl)ether
b)n(2.Ethytmxyl)phthalata
Dlbenzo(a,h)anthracena
Hexachlorobenzene
Naphthalene
Nitrobenzene

Pesticides
4,4'-OOE
4.4'-DDT
Aldrin
alpha-BHC
bele-BHC
detta-BHC
Dieldnn
gamma-BHC (Lindane)
Heptachlor
Heptachlor Epoxide

1 OOE+00
1 OOE+00
1 OOEtOO
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
100E+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
100E+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

1 OOE+00
1 OOE+00
1 OOE +OO
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
t OOE+00
1 OOE+00

1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1

029
NA

1
NA
NA
NA
NA

1
NA

083
029

1

1
1
1
1
1
1
1
1
1
1

001
001
001
001
002
001
001

0016
001
001
001
001

0011

001
001
001
001
001
001
01
NA

001
NA
NA
NA
NA

0004
NA

004
01

001

001
001
001
001
001
001
001
001
001
001

4 OOE-03
2 OOE-02
2 OOE-02
8 OOE-02
4 OOE-03
2 OOE-02
1 OOE-02
8 OOE 02
1 OOE-01
1 OOE-02
2 OOE-01
3 OOE-04
2 OOE 01

9 OOE-02
9 OOE-04
3 OOE-02
1 OOE-04
3 OOE-03
5 OOE-03
2 OOE-02

NA
3 OOE-03

NA
NA
NA
NA

200E-O2
NA

8 OOE-04
2 OOE-02
S OOE-04

500E-O4
5 OOE-04
3 OOE-05
3 OOE-04
3 OOE-04
3 OOE-04
S OOE-05
3 OOE-04
5 OOE-04
1 30E-05

501E-08
501E-08
501E-08
5 01E-08
501E-08
501E-08
501E-08
501E08
501E-08
S01E-08
601E-08
501E-08
501E-08

501E-08
S01E-08
501E-08
501E-08
501E-08
5 01E-08
1 45E-08

NA
501E08

NA
NA
NA
NA

501E-08
NA

4 16E-OI
1 45E-08
501E-08

501E-08
501E-08
501E-08
501E-08
501E-08
501E-08
501E-08
5 01E-08
501E-08
S01E-08

501E-08
501E-08
501E-08
501E-08
501E-08
501E-08
501E-08
501E08
501E-08
501E-08
501E08
501E.08
501E08

501E08
501E-08
S01E-08
501E-08
501E-08
5 01E-08
1 45E-08

NA
501E 08

NA
NA
NA
NA

501E-08
NA

418E-08
1 45E-08
S01E-08

501E-08
501E-08
S 01E-08
501E-08
501E-08
501E-08
S01E-08
501E-08
501E-08
501E-08

4 97E-09
4 97E-09
4 97E-09
4 97E-09
9 93E-09
4 97E-09
4 97E-09
7 95E-09
4 97E-09
4 97E-09
4 97E-09
4 97E-09
5 46E 09

4 97E-09
4 87E-09
4 97E-09
4 97E-09
4 97E-09
4 97E-09
4 97E-08

NA
4 97E 09

NA
NA
NA
NA

199E-09
NA

1 99E-09
4 97E-08
4 97E-09

4 97E-09
4 97E-09
4S7E-09
497E09
4 97E-09
487E09
4 97E-09
4 97E-09
4 976-09
4 97E-09

497E-09 12SE-05
4 976-09 2 50E-08
4 97E-09 2 SOE-Oe
497E-09 826E-07
993E-09 125E-05
4 97E-09 2 SOE-08
497E-09 501E-08
7 95E-09 8 35E-07
497E-09 S01E-07
497E-09 601E-08
4 97E-09 2 506-07
497E-09 187E-04
5466-09 250E-07

4 97E-09 5 57E-07
4 97E-09 5 57E-05
497E-09 187E-08
497E-09 5 01 E-04
497E-09 167E-05
497E-09 1 OOE-05
497E-08 726E-07

NA NA
4 976-09 1 87E-05

NA NA
NA NA
NA NA
NA NA

1 99E-09 2 50E-OB
NA NA

1 99E-08 5 20E-05
497E-08 728E-07
4 97E-09 1 OOE-04

4 97E-09 1 OOE-04
497E-OS 1 OOE-04
4 97E-09 1 87E-03
4 97E-09 1 67E-04
497E-09 167E-04
4 97E-08 1 B7E-04
4 97E-09 1 OOE-03
497E-09 187E-04
497E-09 1 OOE-04
4 97E-O9 3 85E-03

1 24E-08 1 3SE-OS
248E-07 275E-O8
248E-07 276E-08
621E-08 688E-07
248E-06 150E-05
248E-07 27SE-08
497E-07 551E-O8
1 32E-07 9 87E-07
497E-08 551E-07
497E-07 551E-06
248E-08 27SE-07
1 66E-05 1 84E-04
2 73E-08 2 78E-07

552E-08 612E-07
5 92E-06 6 I2E-05
1 86E-07 1 84E-06
497E-05 S51E-04
1 66E-06 1 84E-05
9 93E-07 1 10E-05
248E-08 321E-08

NA NC
1 66E-06 1 84E 05

NA NC
NA NC
NA NC
NA NC

993E-08 260E-08
NA NC

248E-05 768E-05
248E-08 321E-08
9 93E-08 1 10E-04

9 93E-06 1 10E-04
9 93E-08 1 10E-04
1 88E-04 1 84E-03
1 86E-05 1 84E-04
1 68E-05 1 B4E-04
168E-05 184E-04
993E-05 1 1 0E-03
1 66E-05 1 84E-04
9 B3E-06 1 10E-04
382E-O4 424E-03

Uon 9ol!\noncancer
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SAUGET AREA 2 RI/FS
NONCARCINOGENIC HAZARD INDEX
INCIDENTIAL INGESTION AND DERMAL CONTACT WITH
COMBINED SOIL
CONSTRUCTION/UTILITY WORKER - MLE

Constituent
Herblcldei
MCPA
MCPP
Pentachlorophenol

PCBa
Total PCBs

Dfoxln
2,3,7,8 TCDD TEQ

Metals
Antimony
Arsenic
Barium
Cadmium
Chromium
Copper
Lead
Manganese
Mercury
Nickel

Unit Oral - Soil Dermal Soil Oral Chronic Chronic
Concentration Absorption Absorption Reference ADDIng Average ADDder Average

In Soil Adjustment Adjustment Dose MLE Conetructlon/Utlllty Worker Dally Dose Ing MLE Construction/I Hilily Worker Dally Dose Oer
(mg/kg-soll) Factor Factor (mg/kg-day) (rng/kg-dayj (mg/kg-day) (mg/kg-day) (mg/kg-day)

1 OOE+00
1 OOE+00
1 OOE+00

1 OOE+00

1 OOE+00

100E+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

1
1
1

063

NA

1
03

1
1

03
1

NA
1
2
1

001
001
001

004

NA

0007
0001
0001
004

0
0002

NA
001

0007
008

5 OOE-04
1 OOE-03
3 OOE-02

2 OOE-05

NA

4 OOE-04
3 OOE-04
7 OOE-02
1006-03
3 OOE-03
3 70E-02

NA
2 40E-02
3 OOE-04
2 OOE-02

5 01E-08
5 01648
501E-08

4 16E-OS

NA

5 01E-08
1 50E-08
501E-08
5 01E-08
1 50E-08
5 01E-08

NA
501E-08
1 OOE-07
5016-08

5016-08
5016-08
501603

4 166-08

NA

501E08
1 50608
5016-08
501608
1 50E 08
501608

NA
5016-08
1 OOE 07
5 016-08

4 976-09
497E09
4 97E-09

189E-08

NA

3 48E 09
4 97E-10
4 97E-10
1 996-08

0 OOE+00
9 93E-10

NA
4 97E-09
3 48E 09
3 97E 08

4 97E-09
497E-09
4 97E-09

1 99E-08

NA

346E-09
4 97E-10

Hazard Hazard
Index Index -

Ingestion Dermel Contact

100E-O4
5016-05
1676-06

2 086-03

NA

1256-04
5016-05

4 97E-10 7 186-07
1 99E-08

NA
9 93E-10

NA
497E-09
3 4BE-09
3 97E-08

5016-05
5016-06
1356-06

NA
2096-06
3346-04
2506-08

993E-06
497E-08
166E-07

993E-04

NA

8 69E-06
166E-08
7096-09
1 99E-05

NC
2 68E-OB

NA
2 07E-07
1 16E-05
199E-08

Total
Hazerd

Index

) 10E-04
5 51E-05
1 84E-06

3 07E-03

NC

134E-04
518E-05
7 23E-07
7 OOE-05
501E-06
138E-06

NC
2 29E-06
346E-04
4 49E-06

MLE construction •olAnoncancac
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TABLE
POTENTIAL HAZARD INDEX
INCIDENTIAL INGESTION AND DERMAL CONTACT WITH
COMBINED SOIL
CONSTRUCTION/UTILITY WORKER - MLE
SAUGET AREA 2 RI/FS

Constituent

VOCs
1 1 .2-Tnchloroethane
1 2-Dichtoroethane
1.2-Dichloroethene (total)
4-Methyl-2-pentanone (MIBK)
Benzene
Chlorobenzene
Chloroform
Dichloromethane
Eltlylbenzene
Telrachloroelhene
Toluene
Tnchloroathylene
Xylenes. Total

SVOCs
1 .2-Oichlorobenzene
1 .3- Dichlorobenzene
1 ,4-Dlchlorobenzene
2 4.6-Trfchlorophenol
2 4-Olchlorophenol
2-Chlorophenol
2-Methylnaphthalene
2-Nitroanilme
4-Nitroanilme
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Dtbenzo(a,h)8nthracene
Hexachlorobenzene
Naphthalene
Nitrobenzene

Pesticides
4.4--DDE
4 4'-DDT
Aldnn
alpha-BHC
beta-BHC
delta-BHC
Dieldnn
gamma-BHC (Lindane)
Heptachlor
Heptachlor Epoxide

Herbicides
MCPA
MCPP
Pentachlorophenol

PCBs
Tolal PCBs

Reference
HI (p«rmg/kg|

1 38E-05
2 75E-06
275E-06
688E-07
150E-05
2 75E-06
5 51E-06
967E-07
551E-07
551E-06
2 75E-07
1 84E-04
2 78E-07

6 12E-07
6 12E-05
1 84E-06
5 51 E-04
1 B4E-05
1 10E-05
321E-06

NC
1 84E-05

NC
NC
NC
NC

260E-06
NC

768E-05
321E-08
1 10E 04

1 10E 04
1 10E-04
1 B4E-03
1 84E-04
1 84E-04
1 84E-04
1 1 0E-03
1 84E-04
1 10E-04
4 24E-03

t 10E-04
5516-05
1 84E-06

3 07E-03

O
EPC (mg/kg)

-
964E+01
220E+02

-
-

4 85E+02

695E+01
-

2 46E+03

-
1 87E+01
2 58E+00

-
-

1 13E+00

461E+00
288E+00
317E+00

852E-01

1 46E-01
..

9 17E-01
1 27E+00
506E-O1
7 86E-01
1 46E-01

697E+01

HQ

NCOPC
NCOPC
NCOPC
NCOPC
145E-03
6 06E-04
NCOPC
NCOPC
2 67E-04
NCOPC
1 91E-05
NCOPC
6 84E-04

NCOPC
NCOPC
3 44E-05
1 42E-03
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC
NC
NC

NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
2 67E-04
NCOPC
NCOPC
1 68E-04
1 39E-03
9 29E-05
8 66E-05
6 19E-04

NCOPC
NCOPC
NCOPC

2 14E-01

ONorth
EPC |mg/kg)

..

435E+01
3 22E+02

367E+01
505E+02
355E+00

2 59E+03

2476+02
5 93E+00
6376*01
241E+01

827E+01
2 30E+01
343E+02
1 53E+01
652E+00
6 13E+00
1 14E+00

2 13E+00
1 94E+00
1 84E+01
4 116+00

1 70E+01
204E+01
220E+00
599E-01
7 26E+00

1 95E+01
-

340E+00
1 25E+00

1 786+03

HQ

NCOPC
NCOPC
NCOPC
NCOPC
6 53E-04
886E-04
NCOPC
3 55E-05
2 78E-04
1 95E-05
NCOPC
NCOPC
7 20E-04

1 51 E-04
363E-04
1 17E-04
1 32E-02
NCOPC
NCOPC
2 66E-04

NC
6 30E-03

NC
NC
NC
NC

NCOPC
NC

1 49E-04
5 90E-05
4 52E 04

1 87E 03
2 25E 03
4 04E 03
1 10E-04
1 33E-03
NCOPC
2 14E-02
NCOPC
3 74E-04
5 30E-03

NCOPC
NCOPC
NCOPC

548E+0(

P
EPC (mg/kg)

..

662E-01

869E+00
1 31E+01

201E-01
4 02E+01

244E+01

-

263E01

-

1 26E-01

-

-

2 16E+01

444E+00

HQ

NCOPC
NCOPC
NCOPC
NCOPC
993E-06
NCOPC
NCOPC
NCOPC
4 79E-06
721E-05
NCOPC
3 68E-05
1 12E-05

NCOPC
NCOPC
4 48E-05
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
t 38E-04
NCOPC
NCOPC
NCOPC

2 36E-03
NCOPC
NCOPC

1 36E-02

QNorth
EPC (mrj/kg)

323E-01
-

6 77E-01

3 47E+00
1 95E+00

-
1 07E-01
255E+01

3 90E+00
229E+01

3 81 E+00

1 23E+00
1 32E+00
1 18E<00

211E-01

-

345E-01

6 54E+01

293E+01

HQ

NCOPC
8 89E-07
NCOPC
NCOPC
1 02E-05
NCOPC
NCOPC
NCOPC
191E-08
1 08E-05
NCOPC
1 96E-05
7 07E-08

NCOPC
NCOPC
NCOPC
2 15E-03
421E-04
NCOPC
NCOPC

NC
NCOPC

NC
NC
NC

NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
3 eOE-04
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
1 20E-04

9 OOE-02

Q Central
EPC (mg/kg)

-

-
-
-

607E-01
642E-0)
7 82E-01

-

1 89E-02

701E-02

.-

1 63E+00

2 40E+00

HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
3 47E-05
NCOPC
NCOPC
NCOPC
7 72E-05
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
2 99E-06

7 36E-03

QSouth
EPC (mg/kg)

_
-
_
-

1 34E-01
_
-

1 36E+01
-

650E+01
2 18E-02
9 53E+01

-
_

-

-
-

592E-01
6 83E-01
709E-01

-
-
_

-

..

3 92E-02
-

1 33E-01

3 76E-02

_

3 57E+01

566E+00

HQ

NCOPC
NCOPC
NCOPC
NCOPC
201E-08
NCOPC
NCOPC
NCOPC
7 47E-08
NCOPC
1 79E-05
401E-08
2 65E-05

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
7 20E-05
NCOPC
NCOPC
NCOPC
1 46E-04
NCOPC
NCOPC
1 59E-04

NCOPC
NCOPC
6 55E-05

1 74E-02

R
EPC (mg/kg)

1 69E+00
1 68E+01
6 18E+00

-
262E+01
2 33E+02
2 79E+00

-
904E+00
2 25E+02
1 78E+02
2 53E+02
4 53E+01

251E+00
734E+01
3 27E+02
373E+01

-
1 52E+00
4 12E+00

-
-

_
_

1 17E+01
6 63E+00

_
-
-
-

3 49E-01

341E-01
-

1 86E-01

_

467E+01

-

412E»01

HQ

2 33E-05
4 63E-05
1 70E-05
NCOPC
3 93E-04
642E-04
1 54E-05
NCOPC
4 98E-06
1 24E-03
491E-05
4 65E-02
1 26E-05

NCOPC
NCOPC
462E-08
4 04 E-02
6 01 E-03
411E-04
NCOPC

NC
7 55E-05
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
3 75E.05
7 30E-04

NCOPC
NCOPC
NCOPC
NCOPC

6 40E-05
NCOPC
3 75E-04
NCOPC
2 05E-05
NCOPC

NCOPC
2 57E-03
NCOPC

1 27E-01

S
EPC (mg/kg)

_
_
_

1 03E+02
1 18E+01
2 65E+02

-
1 64E+01
301E+02
1 30E+01
1 35E+03
541E+01
1 77E+03

_

3 39E+00
390E+01
3 03E+00

-
_

_
2 16E+00
1 94E+01
296E+00
232E+00
265E+00

5 03E+01
9 93E-01

_

? 10E+01

-

-

2 83E+00
6 05E-02

_

4 38E+00
-

1 13E-01
1 27E+00
2 73E 01

-

_

1 15E+02

1 76E+02

HQ

NCOPC
NCOPC
NCOPC
711E-05
1 77E-04
7 30E-04
NCOPC
1 59E-05
1 66E-04
7 14E-05
371E-04
9 93E-03
491E-04

NCOPC
2 07E-04
7 16E-05
1 67E-03
NCOPC
NCOPC
NCOPC

NC
3 55E-04

NC
NC
NC

NCOPC
1 31E-04

NC
NCOPC
676E.05
NCOPC

NCOPC
3 11E-O4
1 11E-04
NCOPC
8 03E-04
NCOPC
1 25E-04
2 34E-04
3 OOE-05
NCOPC

NCOPC
NCOPC
2 10E-04

540E-01

MLE const oilvnc scale
5131.2003
Revision 0



TABLE
POTENTIAL HAZARD INDEX
INCIDENTIAL INGESTION AND DERMAL CONTACT WITH
COMBINED SOIL
CONSTRUCTION/UTILITY WORKER - MLE
SAUGET AREA 2 RI/FS

ENSR Inlernalional
Page 2 of 2

Constituent
Reference

HI (per mg/kg) EPC (mg/kg) HQ
ONorth

EPC'mg/kg) HQ EPC (mg/fcg) HQ
QNorth

• (mg/kg) HQ
Q Central

EPC (mg/kg) HQ
QSoulh

EPC (mg/kg| HQ EPC (mg/kg) HQ EPC (mg/kg) HQ
Dioxin
2.3.7,8-TCDD-TEO

Metals
Antimony
Arsenic
Banum
Cadmium
Chromium
Copper
Lead
Manganese
Mercury
Nickel

1 34E-04
5 18E-05
7 23E-07
7 OOE-05
501E-06
1 38E-06

NC
2 29E-06
3 46E-04
4 49E-06

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

3256-01

2OOE+01

393E+01

1 65E+02

NC

NCOPC
1 04E.03
NCOPC
2 75E-03
NCOPC
NCOPC
NCOPC
NCOPC
5 70E-02
NCOPC

2 83E-04

1 29E+01

1 07E+01

NC

NCOPC
6 68E-04
NCOPC
7 46E-04
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

524E-03

7 77E+00
118E+01
f 38E+03
1 23E+01

1 96E+03

NC

1 04E-03(

6 10E-041

9 95E-04
8 58E-04
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

2 42E-03

1 47E+01

2 29E+03

B42E+02

NCOPC
7 62E-04
NCOPC
NCOPC
NCOPC
3 16E-03
NCOPC
1 93E-03
NCOPC
NCOPC

2 15E-03

1 15E+01
131 E+01

8B2E+01

8 28E+02
701E+02
2 58E+00
214E+02

NC

1 54E-03
6 79E-04
NCOPC
NCOPC
4 42E-04
NCOPC

NC
1 61E-03
890E-04
9 60E-04

612E+00

251E+02

NC

NCOPC
3 17E-04
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
B 66E-02
NCOPC

179E+02

8 3BE+02

NC

NCOPC
NCOPC
NCOPC
NCOPC
8 98E-04

NCOPC
NC

NCOPC
NCOPC
NCOPC

Total HI: 2.21E-01 S.60E+OC 1.7»E-02 9.66E-02 1.336-02 2.40E-02 3.136-01 S.S7E-01
Notes
- Not a constttuent of concern in this area/medium
EPC - Exposure Point Concentration
HI - Hazard Index
HQ - Hazard Quotient
MLE - Most Likely Exposure
NC - No dose-response value
NCOPC - Not calculated because nol a conslllueni of potential concern in this area/medium
PCBs - Polychlonnated Biphenyls
SVOCs - Semi Volatile Organic Compounds
TCDD - TEQ - Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration
VOCs - Volatile Organic Compounds

August 31. 2003
Revision 0
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Assumed
Value Units

Calculated j
Value i

1 5 (m3 air/hour)

70 (kg)

8 (hrs/day) = 8 OOE+00

20 (days)/365 (days) = 5 48E-02

1 (yrs)/70(yrs) = 1 43E-02

1 (yrs)/1(yrs)= 1 OOE+00

70 (years)

August 31, 2003
Rp>"sion 0

SAUGET AREA 2 RI/FS
MLE

[[Receptor.

Receptors Evaluated:

MLE Construction/Utility Worker

ASSUMPTIONS FOR CONSTRUCTION/UTILITY WORKER - MLE
INHALATION OF EXCAVATION AIR FROM SOIL

Inhalation Rate

Body Weight

Exposure Time

Exposure Frequency

Exposure Duration (cancer)

Exposure Duration (noncancer)

Lifetime

MLE Construction/Utility Worker

MLE Construction/Utility Worker

MLE Construction/Utility Worker

MLE Construction/Utility Worker

MLE Construction/Utility Worker

MLE Construction/Utility Worker

MLF ^struction outdoor airtassum



ENSR International

SAUGET AREA 2 RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF
EXCAVATION AIR FROM SOIL
CONSTRUCTION/UTILITY WORKER - MLE

Unit Inhalation
Concentration Absolution

In Air Adjustment
Constituent (mg/mj air) Factor

VOC* (a)
1 1.2-Tncnloroelhane
1.2-Ochkxoetnane
1 ,2-Oiehtoroatriena (total)
4-Me»iy<-2-pentanone (MIBK)
Benzene
Chtorobanztne
CMoroTudn
ncNonxnethana
Ethylbenzene
TetrachtorDethene
Toluene
Trk îfcjri>wtfijrtan*
Xylenes Total

SVOOfb)
1 ,2 -Dichlorobenzene
1 ,3-Dlcnlorobenze.ne
1 4-Oichlorobenzene
2,4 6-TrKhlorophe.nol
2 4-Dichlorophenol
2-Chtorophenol
2-Metnytnapnthier*
2-Nitroanilne
4-Nitroanume
Beruo(a)anthracene
Benzo(a)pyrBne
Benzo(b)fluoranthene
tw(2-Chloroetrtyl)«ther
bo(2-Ethythexylipfimalate
Oibenzo(a h Anthracene
Hexachlorobenzene
Naphthalene
Nitrobenzene

Pesticide* (b)
4 4 -ODE
4 4' DOT
Aldnn
aipha-BHC
beta-BHC
delta-BHC
Owldnn
gamma-BHC (Lindane)
Heptachlor
Heptachlor Epoxide

Herbicides (b)
MCPA
MCPP
PentachlorDphenol

PCB*(b)
Total PCBs

Dfc>xln(b|
2.3.7,8-TCDD-TEQ

Metal* (b)
An+jmony
Arsanlc
Banum
Cadmium
Chromum
Copper
Lead
Manganese
Mercury
Mckal

1 OOE+OO
1 OOE+00
1006+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+OO
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

1006+00
1 OOE+00
1 OOE+00
1 OOE+OO
1 OOE+00
1 OOE+OO
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1006+00
1 OOE+00
1006+OO
1 OOE+00
1 ooe*00

1 OOE+00
100E+00
1 OOE+OO
1 OOE+00
100E+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+OO
1 OOE+00

1 OOE+00
1 OOE+00
1 OOE+OO

1 OOE+00

1 OOE+OO

1 OOE+00
1 OOE+00
1 OOE+OO
1 OOE+00
1 OOE+OO
1 OOE+00
1 OOE+00
1006+00
1 OOE+00
1 006+00

1
1

NA
NA

1
NA

066
1
1
1

NA
1

NA

NA
NA

1
1

NA
NA
NA
NA
NA

1
1
1
1

NA
1
1

NA
NA

NA
1
1
1
1

NA
1

NA
1
1

NA
NA
NA

1

OSS

NA
1

NA
1
1

NA
NA
NA
NA
NA

Inhalation Ufetme
Cancer ADOmh Average Excess Lifetime

Slope Factor MLE Constructor/Utility Worker Daly Dose - Inh Cancer Risk -

(mg/kg-ctay) ' (moAB-day) (mflrko-day) Inhalation

560E-02
910E-C2

NA
NA

770E-03
NA

805E-02
1656-03

NA
210E-02

NA
4 OOE-01

NA

NA
NA

2^0E-02
109E-02

NA
NA
NA
NA
NA

3 10E-01
310E+OO
310E-01
1 16E+OO

NA
3106+00
161E+OO

NA
NA

NA
340E-01
172E+01
630E+00
1B6E+00

NA
1 61E+01

NA
455E+OO
9106+OO

NA
NA
NA

^ooE+oo

150E+OS

NA
1 51 E+01

NA
630E+OO
4.20E+01

NA
NA
NA
NA
NA

134E-04
134E-04

NA
NA

134E-O4
NA

886E-OS
134E-04
134E-O4
134E-O4

NA
134E-O4

NA

NA
NA

134E-O4
134E-04

NA
NA
NA
NA
NA

1 34E-04
1 34E-04
134E-O4
134E-04

NA
134E-04
1 34E-O4

NA
NA

NA
1 J4E-04
134E-04
134E-04
134E-04

NA
134E-O4

NA
1 34E-04
1 34E-O4

NA
NA
NA

1 34E-O4

738E-05

NA
134E-04

NA
134E-04
134E-04

NA
NA
NA
NA
NA

134 E-04
134E-04

NA
NA

134E-O4
NA

886E-05
134E-O4
134E-04
134E-04

NA
134E-04

NA

NA
NA

134E-04
134E-04

NA
NA
NA
NA
NA

134E-04
134 E-04
134E-04
134E-O4

NA
134E-04
134E-04

NA
NA

NA
134E-04
134E-04
134E-04
134E-04

NA
1 34E-04

NA
134 E-04
134E-04

NA
NA
NA

134E-O4

738E-OS

NA
134E-04

NA
1346-04
1.34E-04

NA
NA
NA
NA
NA

7S1E-06
1.22E-05

NC
NC

103E-06
NC

713E-06
2J1E-07

NC
282E-06

NC
537E-05

NC

NC
NC

29SE-06
146E-O6

NC
NC
NC
NC
NC

416E-05
416E-04
416E-05
1 S5E-04

NC
416E-O4
216E-O4

NC
NC

NC
456E-05
230E^>3
84SE-04
249E-04

NC
216E-03

NC
611E-04
1.22E-03

NC
NC
NC

268E-04

1 11E+01

NC
203E-03

NC
84SE-04
S64E-03

NIC
NC
NC
NC
NC

MLE construction outdoor airNcancer
August 31 2003
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TABLE
CARCINOGENIC ASSESSMENT
INHALATION OF
EXCAVATION AIR FROM SOIL
CONSTRUCTION/UTILITY WORKER

Constituent

VOCs (a)
1 1 2 TrlcMoroelhana
1 2 Dlchloroethane

1 2 Dichloroethene (tolal)

4 Methyl 2 pentanona (MIBK)

Benzene

Chlorobenzene
Chloroform
Dlchloromelhane

Ethylbenzene
Tetracntoroelhene
Toluene
Tnchloroethylana

Xylanes Tolal

SVOCS (b)
1 Z Dichlorobenzene
1 3 Dlchlorobenzena

1 4 Dichlorobenzene
2 4 8-Trtchkmphenol
2 4 CKchtoroptunol

2 Chlorophenol
2 Methylnaphlhalane

2 Nrtroaniline
4 Nitroanilme
Benzo(a)anlhracene

Benzo(a)pyrena
Benzo{b)nuoranthcne

bi:(2 Chloroelhyl)elhar
bis(2 ElhylhexyQphthalata

Dibenzo(a h)anlnracene
Hexachtorobenzene

Naphthalene

Nitrobenzene

Pestlcldat (b)
4 4 DDE
4 4 DOT

AkJnn
alpha BHC
beta BHC
delta BHC

Dieklrln
gamma BHC (Lindane)
Haptachlor
Heptachlor Epoxlda

Harblcloas |b)
MCPA

MCPP
Pentachlorophenol

Rvrarance
Risk (per

mg'm')

751606

1 22E 05
NC
NC

103606

NC
7 13E06

221E07

NC
282E06

NC
5 37E 05

NC

NC
NC

295E06
146E06

NC
NC
NC
NC
NC

4 166 05
4 16E 04
4 16E 05

1 55E 04

NC

4 16E 04

2 16E 04

NC

NC

NC

459E05
2 30E 03
845604

2 496 04
NC

2 16E 03
NC

61 IE 04
t 22E 03

NC
NC
NC

0
EPC

(mg/m1)

170E01
1 60E 01

390E01

8 70E 02

2 30E»00

1 12E08
1 55E 07

-
675E08

277E07

1 73E 07
1 90E 07

5 1 1E 08

8 74E 09

-
5 SOE 08
7 60E 08
304E08

4 72E 08
8 77E 09

Rl»k

NCOPC

NCOPC
NCOPC

NCOPC
176E07

NC
NCOPC

NCOPC
NC

NCOPC
NC

NCOPC
NC

NCOPC

NCOPC
332E12

225E 13
NCOPC
NCOPC

NCOPC
NC

NCOPC
1 15E 11
720E 11
792E 12

NCOPC
NCOPC
213F 11
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
201E 11
NCOPC
NCOPC

NC
1 84E 10

NC
288E 11

1 07E 1 1

NCOPC

NCOPC
NCOPC

ONorth
EPC

(mg/m1)

7 60E 02
230E01

8 30E 02
4 10E01
6 JOE 03

2 40E»00

1 48E 05
356607

3B2E09
144E06

496E06

138E06

206E05
921E07
391E07

3 68E 07
6 85E 08

1 286 07
1 17E 07
1 10E06

2 47E 07

1 02E06

1 23E06

1 326 07
3 69E 08
4 35E 07

t 17E06

2 04E 07
7 50E 08

Risk

NCOPC

NCOPC

NCOPC

NCOPC
7 B5E 08

NC
NCOPC

1 83E 08
NC

1 78E 08
NCOPC

NCOPC
NC

NC
NC

1 13E 11
2 10E 12
NCOPC
NCOPC

NC
NC
NC

383E 11
1 63E 10
1 53E 11
1 06E 11
NCOPC
5 30E 1 1
J52E 11

NC

NC

NC

5 59E 1 1

304E 10

304E11
1 08E 10
NCOPC
2 52E 09

NCOPC
1 25E 10
9 16E 1 1

NCOPC

NCOPC
NCOPC

P
EPC

(mg/m1)

1 10E 03

7 10E 03
2 SOE 02

320E04

3 70E 02

1 47E06

1 58E 08

7 53E 09

1 30E06

Risk

NCOPC

NCOPC
NCOPC

NCOPC
1 14E09

NCOPC
NCOPC

NCOPC
NC

6 48E 08

NCOPC
1 72E08

NC

NCOPC
NCOPC

« 33E 12

NCOPC

NCOPC
NCOPC

NCOPC
NCOPC

NCOPC
Ncopr
656E 12
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NCOPC

•JCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1 63E 11

NCOPC
NCOPC

NCOPC

NC

NfOPC
NCOPC

Q North
EPC

(mg/m1)

2 90E 04

1 20E 03

280E03

3 50E 03

1 70E 04

2 30E 02

2 34E 07
1 38E06

2 28E 07

7 40E 08
791E08

7 07E 08

1 27E 08

2 07E 08

392E06

Risk

NCOPC
354E09

NCOPC

NCOPC
1 24E 09

NCOPC
NCOPC

NCOPC
NC

9 86E 09
NCOPC

9 12E 09

NC

NCOPC
NCOPC

NCOPC
340E 13

NC

NCOPC

NCOPC
NC

NCOPC
308E 12
329E 11
294E 12

NCOPC
NCOPC
527E 12

NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

44BE 11
NCOPC
NCOPC

NCOPC

NCOPC
NCOPC

NC

Q Csnlr il
EPC

(mg/m1)

364E08
3 85E 08

4 69E 08

1 14E 09

421E09

9 76E 08

Risk

NCOPC

NCOPC
NCOPC

NCOPC
NCOPC

NCOPC
NCOPC

NCOPC
NCOPC

NCOPC
NCOPC

NCOPC
NCOPC

NCOPC

NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC
1 >2E 12

1 iOE 11

1 35E 12

NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NCOPC

rsCOPC

NCOPC
251E 12

NCOPC
NCOPC
NCOPC
9 WE 12

NCOPC

NCOPC
NCOPC

NCOPC
NCOPC

NC

Q South
EPC

(mg/m1)

2 30E 04

1 10E02

8 10E 02
3 40E 05
t 80E 02

3 55E 08
4 tOE 08
4 25E 08

2 35E 09

796E09

228E09

2 ME 06

Risk

NCOPC

NCOPC

NCOPC

NCOPC
2 386 10
NCOPC
NCOPC

NCOPC

NC
NCOPC

NC
182609

NC

NCOPC

NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NCOPC
NCOPC

NCOPC

1 48E 12
1 706 1 1
1 776 12
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NCOPC

NCOPC

541E 12
NCOPC
NCOPC
NCOPC

1 726 1 1
NCOPC

NCOPC

2 756 1?

NCOPC
NCOPC

NC

R
EPC

(mg/m1)

130E04
740E04

270E04

1 20E 03
560E03

1 10E04

1 70E 04
7 20E 03
580E03
2 60E 02
1 10E03

1 51E07
441E06
196E05

224E06

9 12E 08
2 47E 07

7 02E 07
3 98E 07

209E08

2 04E 08

1 I2E08

280E06

Risk

977E 10
904E09

NC

NCOPC

1 24E 09

NC

7 B4E 10

NCOPC

NC

2 03E 08

NC

1 40E08
NC

NCOPC

NCOPC

445E 13
642E 12

NC

NC

NCOPC

NC

NC

NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NCOPC
NCOPC

NC

NC

Ncopr
NCOPC
NCOPC

NCOPC
521E12
NCOPC

442E 11
NCOPC

6 82E 12
NCOPC

NCOPC

NC
NCOPC

S
EPC

(mj/m1)

2 SOE 02
5 40E 04
6 40E 03

120E03
5 BOE 03
4 20E 04
440E02
560E03

420E02

2 03E 07
234E08
1 82E 07

-
-

1 29E07

1 16E06
t 78E 07
1 39E 07
1 59E 07

302E08
596E08

1 26E06

1 70E 07
3 63E 09

2 63E 07

880E09

7 64E 08
184E08

-

688E06

Risk

NCOPC

NCOPC

NCOPC

NC
5 58E 10

NC
NCOPC

265E 10

NC
1 18E 09

NC
301E07

NC

NCOPC

NC
8916 12
265E 13
NCOPC
NCOPC

NCOPC

NC
NC

739E 12
579E 11
661E 12
NCOPC

NC
2 48E 1 1
NCOPC

NC
NCOPC

NCOPC

7 73E 12
8 35E 12
NCOPC
654E 11
NCOPC

147E 11
NC

9 9BE 12
NCOPC

NCOPC
NCOPC

NC

door alrtc scale
jst31 2003
Revision 0
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TABLE
CARCINOGENIC ASSESSMENT
INHALATION OF
EXCAVATION AIR FROM SOIL
CONSTRUCTION/UTILITY WORKER MLE

Constituent

PCBs (b)
Tolal PCBs

Dioxin |b)
2 3 7 8-TCDD TEQ

Menu (b)
Antimony
Arsenic
Barium
Cadmium
Chromium
Copper
Lead
Manganese
Mercury
Nickel

Reference
Risk (per
mg/m1)

2 68E 04

1 11E+01

NC
2 03E 03

NC
8 456 04
5 64E 03

NC
NC
NC
NC
NC

Total

O
EPC

(mg/m1)

4 18E06

385E 10

Risk

1 12E09

4 26E 09

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1 81E 07

ONorth
EPC

(mg/m1)

1 07E 04

1 95E 08

t 20E08

236E08

990E06

Risk

3 87E 08

2 16E 07

NCOPC
Z43E09
NCOPC

2 OOE 09
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC

3 67E 07

P
EPC

(mgiTn1)

267E07

1 70E 11

7 75E 07

6 40E 07

Risk

7 1 5E 1 1

1 88E 10

NCOPC
1 67E 09
NCOPC
541E 10
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

8 5SE 08

QNorth
EPC

(mgrTn1)

1 76E06

3 14E 10

466E07
7 07E 07
8 26E 05
736E07

1 17E04

Risk

4 72E 10

3 48E 09

NC
1 43E 09

NC
622E 10
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

2 99E 08

QCentnl
EPC

(mg/m')

1 44E 07

1 45E 10

8 83E 07

1 37E 04

5 05E 05

Risk

3 WE 1 1

t 11E09

NCOPC
1 79E 09
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC
NCOPC
NCOPC

3 47E 09

a south
EPC

(mg/m1)

3 39E 07

129E 10

6 89E 07
7 88E 07

S29E08

4 97E 05
421E05
1 55E 07
1 28E 05

Risk

911E 11

1 43E 09

NC
1 60E 09
NCOPC
NCOPC
298E08
NCOPC

NC
NC
NC
NC

3 51E 08

R
EPC

(mg/m1)

247E06

769E 11

3 67F 07

_

1 SOE 05

Risk

663E 10

873E 10

NCOPC
7 44E 10
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC

1 43E 06

S
EPC

(mg/m1)

1 05E 05

2 60E 10

1 08E 05

5 036 05

Risk

2 83E 09

3 10E 09

NCOPC
NCOPC
NCOPC
NCOPC
606E08
NCOPC

NC
NCOPC
NCOPC
NCOPC

3 89E 07
Notes

Not a constituent of potential concern In this area/medium
EPC Exposure Point Concentration
NC N dose response value
NCOPC No) calculated because not a constituent ot potential concern In this area/med um
MLE Most Likely Exposure
PCBs Per/chlorinated Biphenyls
SVOCs Semi Volallle Organic Compounds
TCOD TEQ Tetrachlorodibenzo-p dioxin Toxic Equivalents Concentration
VOCs Volatile Organic Compounds

August 31 2003
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SAUGET AREA 2 RVfS
NONCARCINOGENIC ASSESSMENT
INHALATION OF
EXCAVATION AIR FROM SOIL
CONSTRUCnON/UTlLrrY WORKER - MLE

Concentration Absorption Reference ADDnh Average
In Ar Adjustment Dose MLE ConstucOon/lnjMy Worker Daily Dose-nh

Constituent (mg/m3 air) Factor (mg/kg-day) (mgrVo-day) (mg/ka-day)

VOCs (a)
1.12-Tnchloroeth«w
1.2-Dichloroethane
1.2-OKrtoTOBtbene (total)
4-*tolhyt-2-paotanorie (MIBK)
Benzene
Chkxobenzene
Chloroform
Dchlorornethana
Ethylbenzene
Tetrachloroethene
Toluene
Trtchlcroeflrylene
Xylanes Total

SVOCs (b)
1 j-DicNorooenzeoe
1,3-DKhtorobenzene
1 ,4-Oichlorobenzene
2,4.S-Tnchkxophenol
2 4-Oichtorophenol
2-Chtorophenol
2-Metnylnapnthalara
2-Nitoaninne
4-Nitroar»iine
Banzo(a)anthracene
B«nzo(a)pyrene
B*nzo(b)fluoranthene
bn(2-Chloroetriyl)»ther
bts(2-Elhylhexyl)phthalate
Dfcenzo(a h)anthracane
Hexachlorobenzene
Naphthalene
Nitrobenzene

Pesticides (b)
4 4 -ODE
4 4 -DOT
Aldnn
alpha-BHC
beta-8HC
defla-BHC
Dieldnn
gamma-BHC (Lindane)
Heptachlor
Heptachlor Epoxjde

HeftJlcldes (b)
MCPA
MCPP
Pentachtorophenol

PCBs(b)
Total PCBs

Dioxin (b)
2.3.7.8-TCDD-TEQ

HMal*(b)
Antimony
Arsenic
Banum
Cadmium
Chromium
Copper
L*ad
Manganese
Mercury
Nickel

1 OOE+OO
1 OOE+00
1006+00
1 OOE+OO
1 OOE +OO
100E+00
1 OOE+00
1 OOE+00
1 OOE+OO
1 OOE+OO
1 OOE+00
100E+00
1 OOE+OO

1 OOE+OO
1 OOE+OO
1 OOE+00
1 OOE+OO
1 OOE+00
1006+00
1006+00
1 OOE+OO
1 OOE+00
1 OOE+OO
1 OOE+OO
1 OOE+OO
1 OOE+OO
100E+-00
1 OOE+00
1 OOE+00
1006+00
1 OOE+OO

1 006+OO
1 006+00
1 OOE+00
1006+00
1 006+00
1 OOE+OO
1 OOE+OO
1 OOE+OO
1 OOE+OO
1 OOE+OO

1 OOE+00
1 OOE+OO
1 006+00

1 006+00

1 OOE+00

1 OOE+00
1 OOE+00
1 OOE+OO
1 OOE+00
1 OOE+00
1 OOE+OO
1 OOE+OO
100E+00
1 OOE+OO
1 OOE+00

NA
1

NA
1
1
1
1
1
1
1
1
1
1

1
1
1

NA
NA
NA

1
1
1

NA
NA
NA
NA
NA
NA
NA

1
1

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA

NA

NA
NA

1
NA

1
NA
NA

1
1

NA

NA
1406-03

NA
BS7E-01
BS7E-03
17DE-02
1436-02
8 SOE -01
2.866-01
1 706-01
1 14E-01
1 OOE-02
2.86E-02

570E-02
2-296-01
2-29E-01

NA
NA
NA

BS7E-O4
571E-05
1 14E-03

NA
NA
NA
NA
NA
NA
NA

B57E-O4
5706-04

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA

NA

NA
NA

140E-04
NA

2. 866-05
MA
NA

143645
8576-05

NA

NA
9 39E-03

NA
9 39E-03
9396-03
939E-03
9 39E-03
939E-03
9396-03
939E-03
9 39E-03
9 396-03
9 39E-03

939E-03
9396-03
9396-03

NA
NA
NA

9 396-03
9 39E-03
9 39E-03

NA
IMA
NA
NA
NA
NA
NA

9 39E-03
939E-03

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA

NA

NA
NA

9 396-03
NA

939E-03
NA
NA

9396-03
9396-03

NA

NA
9396-03

NA
9396-03
9396-03
9396-03
9396-03
9396-03
9396-03
9396-03
9396-03
9396-03
9396-03

9396-03
9396-03
9396-03

NA
NA
NA

9396-03
9396-03
939E-03

NA
NA
NA
NA
NA
NA
NA

939E-03
9396-03

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA

NA

NA

NA
NA

939E-03
NA

939E-03
NA
NA

9396-03
939643

NA

Hazard
Index -

Inhatatkxi

NC
671E+00

NC
1 106-02
1 106+00
553E-01
657E-01
1096-02
328E-02
5.53E-O2
8246-02
939E-01
3.29E-01

1656-01
411E-02
411E-02

NC
NC
NC

1 106+01
164E+02
8.24E+00

NC
NC
NC
NC
NC
NC
NC

1 106+01
1656+01

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC

NC

NC

NC
NC

871E+01
NC

3.286+02
NC
NC

658E+O2
1 106+02

NC

MLE cansbuction outdoor attaoncancer
August 31 2003
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TABLE
POTENTIAL HAZARD QUOTIENT
INHALATION OF
EXCAVATION AIR FROM SOIL
CONSTRUCTION/UTILITY WORKER

Constituent

VOCs (a)
1 1 2-Tnchloroelhane
1 2 Dichloroethane
1 2-Dichloroelhene (tolal)
4 Methyl 2 penlanone (MIBK)
Benzene
Chlorobenzene
Chloroform
Dichloromethane
Ethylbenzene
Tetrachloroethene
Toluene
Trictltoroethylene
Xylenes Total

SVOCs (b)
1 2 Dichlorobenzene
1 3 Dichlorobenzene
1 4 Dichlorobenzene
2 4 6-Trichlorophenol
2 4 Dichlorophenol
2 Chlorophenol
2-Methylnaphthalene
2-Nitroanilme
4 Nitroanilme
Benzo(a)anthracene
Benzo(a)pyrene
6enzo(b)fluoranthene
bis(2-Chloroethyl)elher
bis(2-Ethylhexyl)phthalate
Dibenzo(a h)an(hracene
Hexachlorobenzene
Naphthalene
Nitrobenzene

Pesticides (b)
4 4 ODE
4 4 DDT
Aldrtn
alpha-BHC
beta BHC
delta BHC
Dieldnn
gamma BHC (Lindane)
Heptachlor
Heptachlor Epoxide

Herbicides (b)
MCPA
MCPP
Pentachlorophenol

Reference
HQ (per

mg/m1)

NC
671E+00

NC
1 10E 02
1 10E+00
5 53E 01
6 57E-01
1 09E-02
3 28E-02
5 53E-02
8 24E-02
939E-01
3 29E-01

1 65E-01
411E02
4 11 E-02

NC
NC
NC

1 10E+01
1 64E+02
824E+00

NC
NC
NC
NC
NC
NC
NC

1 10E+OI
1 65E+01

NC
NC
NC
NC
NC
NC
NC
NC
NC
NC

NC
NC
NC

0
EPC

(mg/m')

1 70E 01
1 SOE 01

3 SOE Ot
-

8 70E-02
-

2 30E+00

1 12E-06
1 55E 07

6 75E 08

277E 07
1 73E 07
1 90E 07

51 IE-OS

-

8 74E 09

-
5 SOE 08
7 SOE 08
3 04E 08
4 72E-08
8 77E 09

HQ

NCOPC
NCOPC
NCOPC
NCOPC
1 86E01
8 84E 02
NCOPC
NCOPC
1 28E-02
NCOPC
7 17E-03
NCOPC
7 56E 01

NCOPC
NCOPC
4 62E-08

NC
NCOPC
NCOPC
NCOPC
1 11E-05
NCOPC

NC
NC
NC

NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC

NC
NC
NC
NC
NC

NCOPC
NCOPC
NCOPC

ONorth
EPC

(mg/m1)

-

7 60E-02
2 30E-01

8 30E-02
4 10E-01
6 30E 03

2 40E+00

1 48E 05
3 56E 07
3 82E 06
1 44E 06

-

4 96E-06
1 38E 06
206E05
921E 07
3S1E 07
368E07
6 85E-08

1 28E-07
1 17E-07
1 10E06
2 47E 07

1 02E-06
1 23E06
1 32E 07
3 59E 08
4 35E 07

1 17E 06

204E-07
7 SOE 08

HQ

NCOPC
NCOPC
NCOPC
NCOPC
8 33E 02
1 27E01
NCOPC
9 07E 04
1 35E 02
3 48E 04
NCOPC
NCOPC
789E 01

2 44E 06
1 46E 08
1 57E 07

NC
NCOPC
NCOPC
5 44E 05
2 27E 04
t 70E 04

NC
NC
NC
NC

NCOPC
NC
NC

1 21E05
4 06E-06

NC
NC
NC
NC
NC

NCOPC
NC

NCOPC
NC
NC

NCOPC
NCOPC
NCOPC

P
EPC

(mg/m1)

1 10E 03

7 10E 03
2 30E 02

3 20E-04
3 70E 02

1 47E 06

1 58E 08

7 53E 09

1 30E 06

HQ

NCOPC
NCOPC
NCOPC
NCOPC
1 21E03
NCOPC
NCOPC
NCOPC
2 33E 04
1 27E-03
NCOPC
3 01 E-04
1 22E 02

NCOPC
NCOPC

6 02E 08
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPT

QNorth
EPC

(rng/m1)

2 90E 04

1 20E-03

2 80E 03
3 SOE 03

1 70E 04
2 30E 02

2 34E 07
t 38E-06

-

2 28E 07

7 40E 08
791E08
7 07E 08

1 27E 08

2 07E-06

392E06

HQ

NCOPC
1 95E 03
NCOPC
NCOPC
1 32E-03
NCOPC
NCOPC
NCOPC
9 20E 05
1 93E 04
NCOPC
1 60E 04
756E03

NCOPC
NCOPC
NCOPC

NC
NC

NCOPC
NCOPC
3 75E 05
NCOPC

NC
NC
NC

NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NC

Q Central
EPC

(rig/m1)

-

3 54E-08
3 35E-08
4 59E 08

-

1 14E-09

421E 09

9 76E 08

HQ

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NC

Q South
EPC

(mg/m1)

2 30E 04

1 10E-02

6 10E-02
3 40E-05
B 80E 02

-

3 55E 08
4 10EOB
4 25E 08

-

2 35E 09
-

7 96E-09

2 26E 09

-

2 14F-06

HQ

NCOPC
NCOPC
NCOPC
NCOPC
2 52E-04
NCOPC
NCOPC
NCOPC
361E04
NCOPC
8 87E-03
3 19E-05
2 89E-02

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NC
NC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

NC
NCOPC
NCOPC

NC

NCOPC
NCOPC

NC

R
EPC

(mg/m1)

t 30E 04
7 40E 04
2 70E-04

-
1 20E-03
5 60E 03
1 10E 04

-

1 70E-04
7 20E-03
5 60E-03
2 60E-02
1 1 0E-03

1 51E07
441E06
196E05
224E06

912E08
2 47E 07

-
702E 07
3 98E 07

2 09E 08

2 04E 08

1 12E-08

2 SOE 08

-

HQ

NC
4 97E 03

NC
NCOPC
1 32E 03
3 09E-03
7 23E 05
NCOPC
5 58E-06
3 98E-04
4 78E 04
2 44E-02
3 62E 04

NCOPC
NCOPC
6 20E 09

NC
NC
NC

NCOPC
1 50E 05
203E06
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
769E06
658E-08

NCOPC
NCOPC
NCOPC
NCOPC

NC
NCOPC

NC
NCOPC

NC
NCOPC

NCOPC
NC

NCOPC

S
EPC

(mcj/m1)

2 50E-02
5 40E 04
6 40E-03

1 20E-03
5 80E-03
4 20E-04
4 40E-02
5 80E-03
4 20E-02

2 03E 07
234E06
1 82E 07

1 29E 07
1 16E06
1 78E-07
1 39E-07
1 59E-07

-
302E06
596E-08

-

126E06

1 70E-07
3 63E 09

263E07

6 SOE 09
7 64E-08
164E08

6 88E 06

HQ

NCOPC
NCOPC
NCOPC

2 74 E-04
5 92E 04
3 54E-03
NCOPC
1 31E-05
190E-04
2 32E-05
3 63E 03
5 28E-03
1 38E 02

NCOPC
8 35E-09
9 62E 08

NC
NCOPC
NCOPC
NCOPC
2 13E05
9 57E 06

NC
NC
NC

NCOPC
NC
NC

NCOPC
1 38E-05
NCOPC

NCOPC
NC
NC

NCOPC
NC

NCOPC
NC
NC
NC

NCOPC

NCOPC
NCOPC

NC

inn outdoor airt/ic scale
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TABLE
POTENTIAL HAZARD QUOTIENT
INHALATION OF
EXCAVATION AIR FROM SOIL
CONSTRUCTION/UTILITY WORKER - MLE

Constituent

Reference
HQ (par

mq/m1)

EPC

(mg/m'| HQ

6PC

(mg/m1) HQ

EPC

(mg/m1) HQ

EPC

(mg/m1) HQ

EPC

(riglm1) HQ

QSouth
EPC

|mg)m') HQ

EPC

(mg/m'| HQ

EPC

(rng/m1) HQ

PCBe (b)
Total PCBs

Dioxin (b)
2 3.7.8-TCDD-TEQ

Metal* (b)
Antimony
Arsenic
Banum

admium
.hromium

Copper
Lead
Manganese
Mercury
Nickel

NC

NC

NC
NC

671E+01
NC

3 28E+02
NC
NC

6 5BE+02
1 10E+02

NC

4 18E-06 NC

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1 07 E-04

1 95E-08

1 20E-06

2 36E-06

990E-06

NC

NC

NCOPC
NC

NCOPC
NC

NCOPC
NCOPC
NCOPC
NCOPC
1 08E-03
NCOPC

267E-07

1 70E-11

7 75E-07

6 40E-07

NC

NC

NCOPC
NC

NCOPC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

1 76E-06

314E-10

4 66E-07
7 07E-07
8 26E-05
7 36E-07

1 17E-04

NC

NC

NC
NC

5 54E-03
NC

NCOPC
NCOPC

NC
NCOPC
NCOPC
NCOPC

1 14E-07

1 I5E-10

8 ME-07

1 J7E-04

5 D5E-05

NC

NC

NCOPC
NC

NCOPC
NCOPC
NCOPC

NC
NCOPC
3 32E-02
NCOPC
NCOPC

1 29E-10

6 89E-07
7 68E-07

5 29E-08

4 97E-05
421E-05
1 55E-07
1 28E-05

NC

NC

NC
NC

NCOPC
NCOPC
t 74E-03
NCOPC

NC
2 77E-02
1 69E-05

NC

2 47E-06

789E-11

3 67E-07

1 50E-05

NC

NC

NCOPC
NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1 65E-03
NCOPC

1 05E-OS

280E-10

1 08E-05

5 03E-05

NC

NC

NCOPC
NCOPC
NCOPC
NCOPC
3 53E-03
NCOPC

NC
NCOPC
NCOPC
NCOPC

Total HI: 1.0SE+00 1.02E+00 6.67E-02 3.886-02 3.09EJJ2

Notes
Not a constituent of potential concern in this area/medium

EPC - Exposure Point Concentration
HI - Hazard Index
HQ • Hazard Quotient

NC - No dose-response value

NCOPC - Not calculated because not a constituent ot potential concern in this area/medium

MLE - Most Likely Exposure
PCBs - Polychlonnated Biphenyls
SVOCs - Semi Volatile Organic Compounds
TCDD - TEQ - Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration

VOCs - Volatile Organic Compounds

MLE cons' lutdoof atrtoc scale
•SI 31. 2003
Revision 0
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Assumed
Value Units

Calculated
Value

0 OC5 (I/day)

3339 (cm2)

70 (kg)

1 (hr/day)

5 (days)/365 (days) = 1 37E 02

1 (yrs)/ 70(yrs) = 1 43E 02

1 (yrs)M(yrs)= 1 OOE+00

70 (years)

0 OCH (I/cm3)

August 31 2003
Revision 0

SAUGET AREA 2 RI/FS
MLE

II Receptors Evaluated II

[[Receptor MLE Construction/Utility Worker||

ASSUMPTIONS FOR CONSTRUCTION/UTILITY WORKER-MLE
INCIDENTAL INGESTION AND DERMAL CONTAC1

SHALLOW GROUNDWATER AND LEACHATE

Water Ingestion Rate

Skin Exposed

Body Weight

Exposure Time (dermal route only)

Exposure Frequency

Exposure Duration (cancer)

Exposure Duration (noncancer)

Lifetime

Unit Conversion Factor (dermal route only)

MLE Construction/Utility Worker

MLE Construction/Utility Worker

MLE Construction/Utility Worker

MLE Construction/Utility Worker

MLE Construction/Utility Worker

MLE Construction/Utility Worker

MLE Construction/Utility Worker

MLE construction groundwatertassum



SAUQET AREA 2 RI/FS
CARCINOGENIC ASSESSMENT
INCIDENTAL INGESTION AND DERMAL CONTACT
SHALLOW GROUNOWATER AND LEACHATE
CONSTRUCTION/UTILITY WORKER MLE

Unit Oral Water Dermal Water Dermal Oral Lifetime Lifetime

Concentration Absorption Absorption Permeability Cancer ADO ng Average AODd«i Av«f&ge Excess Liletime Excess Lifetime Tot*!
In GrouiKfwater Adjustment Adjuslmenl Constant Slope Pactoi MLE Const! ucttonAJtrtity Worker Dally Dote Ing MCE ConstruclionAJliI ly Worker Dairy Dose Der Cancer Risk Cancer Rt»k Excess Lifetime

Constituent (mg/t) Factor Factor (cnVhr) (mg/kg-day) (mgAg-day) (mg/hg-diy) (ng/kg-day) (mg/kg-day) lng«slK>n Darmal Contact Cancer Risk

VOCi

1 2 DIcMoroelhane

t 2 Dichloroethene (total)

1 eutBnonttfMEK)

4 Methyl 2 pentanone (MIBK)

Acetone

Benzene

Chlorobenzene

Chloroform

Chtoiome thane

DrChtofome thane

Telrachloroelhene

Toluene

Tr Ich lot o ethyl e n e

SVOCa

2 4 DicWoiophenol

2 4 Dimethylphenol

2 Chloroptienol

2 Nitroan'hne

3 Methylph»nol/4 Methylphenol

4 ChtoroamNne

t Nitroanihne

Benzo(a)pyrene

Benzo(b)nuQfe,n*ene

Beruofg ni)perylene

Denzo(k)fluo>anthenii

Dibenio(a h)anthrac«ne

Indenofl 2 3 cd)pyrene

Naphthalene

Nitrobenzene

Phenol

Pvatkldea

4 4 DDT

bete BHC

D-eWnn

Endnn Kalon*

gemma BMC tLtndanc)

Heptachkw

HerbicMea

2 4 5 T

2 4 0

Pentachlorophenol

PCBa

Total PCBs

1 OOE'OO

1 OOE* 00

1 OOF.. DO

tOOE*00

1 OOE -00

1 ME* 00

1 OOE+00

1 OOEtOO

1 OOE+00

1 OOE+00

t 006*00

1 OOE+00

1 OOE+00

1 OOE+00

1 OOE+OO
1 OOE+00

1 OOE+00

1 OOE + 00

1 OOE+00

1 OOE + 00

1 OOE+00

1 OOE»00

1 OOE+00

1 OOE + 00

1 OOE+00

1 OOE + 00

1 OOE + 00

1 OOE+00

1 OOE + 00

1 OOfe'OO

1 OOE+00

1 OOE + 00

1 OOE'OO

1 OOE*00

1 OOE+00

1 OOE + 00

1 OOE + 00

1 OOE+00

1 OOE + 00

1

NA

NA

NA

NA

1

NA

NA

1

1

1

NA

1

NA

NA

NA

NA

NA

NA

NA

1

1

NA

1

1

1

NA

NA

NA

1

t

1

NA

1

1

NA

NA

1

1

1

NA

NA

NA

NA

213

NA

NA

1

1 0

^
NA

1

NA

NA

NA

NA

NA

MA

NA

1

1

NA

1

1

1

NA

NA

NA

1

^
i

NA

1

1

NA

NA

1

1 1

5 30E 03

1 OOE 02

1 10E-03

277E03

569E04

3 10E-02

4 10E02

0BOE03

420E-03

4 SOE -03

4 ME -02

4 SOE -02

160E-02

2 30E 02

1 ME 02

1 10E02

545E03

1 OOE 02

6 33E 03
266E03

1 20E+00

1 20E+00

5 34E+00

1 20E+00

? 70E+00

1 90E+00

a SOE 02
OWE -03

5 SOE 03

4 30E 01

160E02

100E02

1 60E 02
1 40t OJ

1 10E-02

1 40E 04

B 45E-03

6 SOE -01

7 10E 01

B 10E 02
NA

NA

NA

NA

1 SOE 02
NA

NA

1 30E 02

7 50E-03

540ECO

NA

4 OOE-01

NA

NA

NA

NA

NA

NA

2 10F 02

7 30E+00

730F 01

NA

7 30E 02
7 30E + 00

7 30E Ot

NA

NA

NA

340E-01

1 BOE+00

180E+01

NA

1 10E+00

4 SOE +00

NA

NA

1 20E 01

2 OOE'OO

1 40E 06
NA

NA

NA

NA

1 40E 08
NA

NA

140E06

1 40E OB

1 40E Ofl

NA

1 40E 08

NA

NA

NA

NA

NA

NA

NA

1 40E OB

1 40E 08
NA

1 40E Ofl
t 40E 08

1 40E 08
NA

NA

NA

1 40E 08
^ 40E 08

i 40E oe
NA

t AQL 08

1 40E 00

NA

NA

1 40E 06

1 40E 08

1 40F-08

NA

NA

NA

NA

1 40E-08

NA

NA

1 40E-08

1 40E-08

1 40E-OB

NA

1 40E48

NA

NA

NA

NA

NA

NA

NA

1 40E-06

1 40F-08

NA

1 40E-08

1 40E-08

1 40E-OB

WA

NA

NA

1 40E-OB

1 40E 08
1 40F-OB

NA

1 40E-08

1 40E-08

NA

NA

1 40E46

1 40L-OB

4 95E-08

NA

NA

NA

NA

4 18E 07
NA

NA

3 92E 08

8 72E 08

4 48E-07

NA

1 49E 07

NA

NA

NA

NA

NA

NA

NA

1 12E-05

1 12E 05

NA

1 12E OS

? S?C 05

1 77E 05

NA

NA

NA

401E06

1 49E 07

1 49F 07

NA

1 i l f cO?

1 03E 07

NA

NA

607E06

7 29E 06

4 9SE 08

NA

NA

NA

NA

4 1B£ 07

NA

NA

302EOB

Q 72E-08

4 48E-07

NA

1 49E-07

NA

NA

NA

NA

NA

NA

NA

1 12E 05
1 12E-Q5

NA

1 12E 05
2 «2E 05

1 77E 05

NA

NA

NA

401E 06

1 49E 07

1 49E-07

NA

1 31E 07

t 03E 07

NA

NA

607E08

729E-00

1 27E 09

NA

NA

NA

NA

2 10E 10
NA

NA

1 82 E 10

1 05E 10

755E-0*

NA

5 59E-09

NA

NA

NA

NA

NA

NA

NC

1 02E 07

1 02E 08
NA

1 02E 09

1 02E 07

1 02E 08

NA

NA

NA

4 75E 09

2 52E 08

224E07

UA

1 82L 08

029E08

NA

NA

1 68E 09

2 80E 08

450E-09

NA

NA

NA

NA

826E-09

NA

NA

5 10E tfl

504E 10

2 42E-07

NA

$ 97E 08

NA

NA

NA

NA

NA

NA

NC

B 18F-05

8 1BE 00

NA

8 16E-O7

1 84E 04

1 29E 05

NA

NA

NA

1 36E06

2 69E 07

239FOO

Nft>

1 70E 07

4C2E-07

NA

NA

7 26E 07

1 46E 05

5 77E 09

NC

NC

NC

NC

847E-09

NC

NC

991E 10

60dE 10

250E07

NC

6 53E-08

NC

NC

NC

NC

NC

NC

NC

6 19£ OS

819E06

NC

6 19E 07
t 84 £ 04

1 30E 05

NC

NC

NC

1 37E OB
3 94E 07

261E 06
NC

1 BSE 07

5 25E 07

NC

NC

7 30E 07

1 46f 05
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FNSR Internatio

SAUOET AREA 2 RI/FS
CARCINOGENIC ASSESSMENT
INCIDENTAL INGESTION AND DERMAL CONTACT
SHALLOW GROUNDWATER AND LEACHATE
CONSTRUCTION/UTILITY WORKER . MLE

Unrt Oral - Water Dermal - Water Oeimal
Concentration Absorption Absorption Permeabihty

In Gioundwaler Adjustment Adjustment

(mfl/l) Factor Factor

Oral Lifetime
....,„—, Cancer ADDing Average
Constant Slope Fector MLE ConslruclionAJWrty Worker Daily Oose-lnfl MLE Coi

IcnVhr) (mo/kg-day)' (moAg-day) (mgAg-day)

Lifetime
Average Excess Lifet Excess LifetimeADDdei Average Excess Lifetime Excess Lifetime Total

il ty Worker Daily Do»e-Der Cancer Risk- Cancer Risk • Excess Lifetime

(.nigAg-day) (mg/kg-day) Ingeslton Dermal Contact Cancer Ris

210E-03 353E + 00 353E+00
Dtailn
2.3,7,6-TCOD-TEO

Metala
Antimony

Arsenic
Beryllium
Chromium

Cobalt
Lead

Manganet*
Mercury
Nick*!
Thau-urn

Vanadium
Zinc

1 8 I «OE-00 1 50E«05

I OOE'OO
tOOE'M

1 OOE'OO

1 OOE'OO
^ OOE*00

I OOE'OO
1 OOE'OO
I OOE'00

1 OOE'OO
1 OOE'OO
I OOE'OO

I OOE'OO

t

NA

1 GOE-04
1 SOE-04

160E-W
0 97E-04
4 OOE -04

(I)
1 60E-04

1 87E-03
f 4SE-OS
I 60E-04
I60E-04

1 40E-06

NA

NA

NA

1 40E-08 2 35E-05 2 35E 05

NA

I49E-09

NA

NA

NA

NA

NA

NA

2 10E-08
NA

NA

NA

NA

NA

NA

224E-09
NA

NA

NC

2 32E-OB
NC

NC

NC

NC

NA
NA

August 31 2003
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Page 1 of 2

TABLE
POTENTIAL CARCINOGENIC RISK
INCIDENTAL INGESTION AND DERMAL CONTACT
SHALLOW GROUNDWATER AND LEACHATE
CONSTRUCTION/UTILITY WORKER - MLE

Constituent

VOCs

1,2-Dichloroethane

1 ,2-Dichloroethene (total)

2-Butanone (MEK)
4 Melhyl-2-pentanone (MIBK)

Acetone

Benzene

Chlorobenzene

Chloroform

Chloromethane

Dlchloromelhane

Tetrachloroethene

Toluene

Tnchloroethylene

SVOCs

2,4,6-Trichlorophenol

2 4-Dichlorophenol

2,4-Dimethylphenol

2-Chlorophenol

2-Nitroaniline

3-Melhylphenol/4 Methylphenol

4-Chloroanlllne

4-Nilroanillne

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g.h,!)perylene

Benzo(k)fluoranthene

Dibenzo(a.h (anthracene

lndeno(1 ,2.3-cd)pyrene

Naphthalene

Nitrobenzene

Phenol

Pesticides

4.4'-DDT

beta-BHC

Dieldnn

Endrin Ketone

gamma-BHC (Lindane)

Heptachlor

Reference
Risk

(per mg/L)

5 77E-09

NC
NC
NC
NC

6 47E-09

NC
NC

691E-10

609E-10

2 50E-07

NC
6 53E-08

5 29E-09

NC

NC
NC
NC

NC
NC
NC

8 19E-05

8 19E-06

NC
8 19E-07

1 84E-04

1 30E-05

NC
NC
NC

1 37E-06

2 94E-07

261E-06

NC
1 88E-07

5 25E-07

Shallow
O- AA-O-1-16

EPC (mg/L)

-

-

-

-
-

1 80E-03

1 1 0E-03

1 20E-03

2 70E-03

3 OOE-03

-

-

-

Risk

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

1 31E-07

901E-09

NCOPC

982E-10

4 97E-07

3 89E-OB

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

Leachate
0

EPC (mg/L)

2 1 0E-01

9 20E-01

1 70E+00

-

380E-01

320E-01

3 30E-01

2 60E-01

640E-01

4 20E+00

7 OOE-01

-

--
5 70E-01

8 OOE-02

3 80E+00

--

2 50E-03

Risk

NCOPC

NCOPC

NCOPC

NC
NCOPC

5 95E-09

NC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

201E-09

NC

NCOPC

NC
NC

NC
NC
NC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NC
NC

NC

NCOPC

735E-10

NCOPC

NCOPC

NCOPC

NCOPC

Q
EPC (mg/L)

2 15E+00

-

7 50E-01

t 40E+00

4 25E-01

1 15E+00

-

4 70E-02

8 25E-02

2 OOE-02

1 25E+01

1 70E+02

240E-01

7 90E+00

1 55E+01

1 60E+00

9 30E+00

1 07E+00

-

1 20E+00

1 30E+00

8 05E»00

1 35E-02

3 20E-03

Risk

1 24E-08

NCOPC

NCOPC

NC
NC

2 75E-09

NC
NCOPC

NCOPC

286E-11

2 06E-08

NCOPC

1 31E-09

661E-08

NC

NC
NC
NC

NC

NC
NC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NC
NC
NC

NCOPC

3 97E-09

NCOPC

NC
NCOPC

NCOPC

R
EPC (mg/L)

5CJOE+01

1 :,OE+OI
7 S'OE+00

-
3IOE+01

6 f OE+00

1 30E+00

2 dOE+00

-

1 S'OE+00

3 :,OE+01

2-OE+01

1 ME+02

1 'OEtOI

4 !iOE+00

4 I'OE+01

1 60E+01

1 'OE+00

1 '.OE+03

2 10E-01

2 OOE-01

1 <)OE-01

2 iiOE-02

2 1 0E-01

Risk

2 89E-07

NC
NC

NCOPC

NC
4 40E-08

NC
NC

NCOPC

1 16E-09

8 23E 06

NC
9 80E-06

NCOPC

NCOPC

NCOPC

NC
NCOPC

NC
NC
NC

NCOPC

NCOPC

NC
NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NC

2 88E-07

5 88E-08

4 97E-07

NCOPC

5 27E-09

1 10E-07

MLE coni i groundwateiAc scale
'31.2003
evision 0



ENSR International
Page 2 of 2

TABLE
POTENTIAL CARCINOGENIC RISK
INCIDENTAL INGESTION AND DERMAL CONTACT
SHALLOW GROUNDWATER AND LEACHATE
CONSTRUCTION/UTILITY WORKER - MLE

Constituent

Herbicides

2.4,5-T

2,4-D
Pentachlorophenol

PCBs

Total PCBs

Dioxin

2,3,7,8-TCDD-TEQ

Metals

Antimony

Arsenic

Beryllium

Chromium
Cobalt

Lead

Manganese

Mercury

Nickel

Thallium

Vanadium

Zinc

Reference
Risk

(per mg/L)

NC
NC

7 30F-07

1 46E 05

3 53E+00

NC
2 32E-08

NC
NC
NC
NC
NC
NC
NC
NC

NC
NC

Total:

Notes

Shallow
O- AA-O-1-16

EPC jmg/L|

7 OOE-02

-
1 90E-02

4 10E+00

-

-

--

Risk

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

1 62E-09

NCOPC
NCOPC

NCOPC

NC
NC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

6.79E-07

Leachate
O

EPC (mg/L)

4 80E-01

930E-01

7 80E-01

5 49E-02

6 87E-07

1 80E+01

3 70E-03

—

Risk

NC

NC
5 69E-07

8 02E-07

2 43E-06

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
NCOPC

NC
NCOPC

NCOPC

NC
NCOPC

NCOPC

Q
EPC (mg/L)

965E+01

4 60E+00

1 04E-03

1 60E-02

-

-

1 80E+00

--
3 10E-01

-

7 45E+00

Risk

NCOPC

NC
3 36E-06

1 52E-08

NCOPC

NC

NCOPC

NCOPC

NCOPC
NCOPC

NCOPC

NC
NCOPC

NC
NCOPC

NCOPC

NC

3.81E-06) 3.48E-06

R
EPc: (mg/L)

3 HOE+00

3H8E+00

3 I4E-06

3 IOE-02

6 '10E-01
2 iiOE+00

2 riOE»02

1 JOE 02

1 IIOEtOO

1 20E-01

3 WE-01
9!)OEt01

Risk

NCOPC

NC
NCOPC

5 82E-05

1 11E-05

NCOPC

NCOPC

NC
NC
NC

NCOPC

NC
NC
NC
NC
NC
NC

8.86E-05

- Not a constituent of potential concern in this area/medium

EPC - Exposure Point Concentration

MLE - Most Likely Exposure

NC - No dose-response value

NCOPC - Not calculated because not a constituent of potential concern in this area/medium

PCBs - Polychlorinated Biphenyls
SVOCs - Semi Volatile Organic Compounds

TCDD - TEQ - Tetrachlorodibenzo-p-dioxln Toxic Equivalents Concentration

VOCs - Volatile Organic Compounds

clmrrinn nrncmdwatertc scale
August 31, 2003
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ENSR International
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SAUGET AREA 2 RI/FS
NONCARCINOGENIC ASSESSMENT
INCIDENTAL INGESTION AND DERMAL CONTACT
SHALLOW GROUNDWATER AND LEACHATE
CONSTRUCTION/UTILITY WORKER - MLE

Unit Oral • Water Dermal - Water Dermal Oral Chronic Chronic
Concentration Absorption Absorption Permeability Reference ADDIng Average ADDder Average Hazard Hazard

In Groundwater Adjustment Adjustment Constant Dose MLE Construction/Utility Worker Daily Dose-Ing MLE Con ImclionAJtilily Worker Dally Dose-Der Index- Index-

Constituent (mg/1) Factor Factor (cnVnr) (mg/kg-day) (mgjkg-day) (mg/kg-day} (mg/kg-day) (mg/kg-day) Ingestion Dermal Contact

VOCa

1 2-Dichloroelhane
1,2-Dlchloroelhene (total)
2-Butanona (MEK)
4.Methyl-2-penlanone (MIBK)

Acelone
Benzene
Chlorobenzana
Chloroform
Chtoromelriane

Dlchtoromelhane

Telrachloroethone
Toluene
Tnchtoroethylene

SVOCs

2.4.8-Titcrilotoprienol

2,4-Dtchlorophenol
2 4-Dlmelhylphenol
2-Chloropnenol
2-Nilroamllne

3 Melhylpnenol/'-Melhylphenol
4-Chtoroanlllne
4 Nitroanilme

Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g h,l)perylene
Benzo(k)fluorantriene
Oibenzo(a,h)anthracene
tndeno(1.2,3-od)pyrene

Naphthalene
Nitrobenzene

phenol

peatlcld««
4 4'.DDT

beta-BHC
DleMrin
Endnn Ketone

gamma-BHC (Lindane)

Heptachlor

Herbicides
24.5-T
24-D

Pentachlorophenol

t OOEtOO
1 OOE'OO

1 OOE. 00

100E«00
1 OOE'OO

1 OOE'OO

1 OOEtOO
1 OOEtOO
t OOEtOO
100E«00

1 OOE»00
t OOEtOO
1 OOEtOO

1 OOEtOO

1 OOE+00
1 OOEtOO
1 OOEtOO
1 OOEtOO

1 OOEtOO
1 OOEtOO
1 OOEtOO

1 OOEtOO
1 OOEtOO

1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOE tOO
1 OOE+OO

1 OOEtOO

1 OOEtOO

1 OOEtOO
1 OOE tOO
1 OOE too

1 OOE tOO

1 OOE+00
1 OOEtOO

1 OOEtOO
1 OOE too
1 OOEtOO

1
1
1
1

1
1

t
1

NA
1
1
1

1

1
1
1
1

NA
1
1
1

NA
NA

t

NA
NA
NA

1
1
1

1
1
1
1

1
1

1
1
1

1
1

1
1
1

213
t
1

NA

ie
1
1
1

1
1
1
1

NA
1
1
1

NA
NA

1
NA
NA
NA

1

1

1

1
1
1
1
1

1
1
1

5 30E-03
1 OOE-02

1 1 0E-03

2 77E-03
t 69E-04

2 10E-02

4 10E-02
890E-03
4 20E-03

4SOE-03

4 SOE-02
4 50E-02
1 80E-02

5 OOE-02

2 30E-02
1 SOE 02
1 10E-02
5 4SE-03
1 OOE. 02
8 33E-03
2 66E-03

1 20E+00
1 20E+00

534EtOO
1 ZOEtOO
2 70E+00
1 OOEtOO

8 OOE-02
898E03
5 50E-03

4 30E-01

1 60E-02
1 80E-02

t eoE-02
1 40E-02

1 IOE-02

1 40E-04
845E-03
gsoE-ot

2 OOE -02
2 OOE-02

8 OOE-01

9 OOE 02
1 OOE-01
4 OOE-03

2 OOE-02
1 OOE-02

NA

BOOE-02
1 OOE-02

200E-01
3 OOE-04

1 OOE-04

3 OOE-03
2 OOE-02

5 OOE-03
NA

5 OOE-02
4 OOE-03
3 OOE 03

NA
NA

3 OOE 02
NA
NA
NA

2 OOE-02
5 OOE 04

3 OOE-01

5 OOE 0<
3 OOE 04
5 OOE-05

3 OOE-04
3 OOE-04

5 OOE 04

1 OOE-02
1 OOE-02
3 OOE-02

9 78E-OT
0 7JE-07
9 78E-07

9 78E-07
9 78E-07
B 78E-07

« 7BE-07
9 78E-07

NA

6 7»E-07
9 78E-07
9 78E-07
9 78E-07

9 78E 07

9 78E-07
9 78E-07

6 78E-07
NA

9 78E 07
9 78E 07

9 78E 07
NA

NA
9 78E-07

NA
NA
NA

9 78E-07
9 78E-07
9 78E-07

« ISL or
9 7BE-07
9 78E-07
9 7BE-07

9 78E-07
9 78E-07

9 78E-07
9 78E-07

9 78E-07

9 76E-07
9 78E-07

9 78E-07

9 78E-07
9 78E-07

9 78E-07
9 78E-07
9 78E-07

NA
9 78E-07

9 78E-07
0 78E-07
978E07

9 78E-07

9 78E-07
9 78E-07

9 78E-07
NA

9 76E-07
97BE-07

9 78E-07

MA
NA

9 78E-07
NA
NA

NA
9 78E-07

9 78E-07
9 78E-07

9 78E 07

9 78E-07
9 78E-07
9 78E-07

9 76E 07
9 78E-07

9 78E-07
9 76E-07
9 78E 07

3 48E-06
8 53E-06
7 19E-07

1 81E-08

3 72E-07
2 92E-05
2 68E-05

S 82E-08
NA

4 70E-08
3 HE-OS

2 94E-05
1 05E-05

327E-05

1 50E-05
9 80E-OH

7 19E-08
NA

8 S3E-08
4 I3E OH
1 7<E-08

NA

NA
3 49E-03

NA
NA
NA

451E05
4 55E-06
3 S9E-06

281E04

1 05C 05
1 05E-05
t 05E-OS
9 15E-OS
7 19E-06

9 18E-08
S 52E-06
4 25E-04

3 45E.08 4 B9E-05
0 53E-08 4 89E-05

7 19E 07 1 83E-08
1 8IE-06 < 226-05

372E-07 978E.08

292E-05 245E-04
208E-OS 489E-05
582E-06 978E-05

NA NA

470E-OB 163E-05

314E-05 978E-05
2 94E-05 4 89E-08
1 OSE-05 3 26E-03

327E-05 978E-03

1 50E-05 3 26E-04
980E-06 484E-05

7 19E-08 1 98E-04
NA NA

6 53E-06 1 96E-05
413E-08 245E-04
1 74E-06 3 26E 04

NA NA
NA NA

3 49E-03 3 28E-05
NA NA
NA NA
NA NA

4StE-OS 489E-05

4 55E-06 1 96E-03
359E-08 328E-08

281E-04 1 9«E-03

1 05E-05 3 28E-03
t 05E-05 1 98E-02

105E-05 32«E-03
015E-06 328E-03

7 19E-06 1 98E-03

9 18E-08 9 78E-05
552E-08 B7BE-05
425E-04 326E-OS

1 73E-04
3 27E-04

1 20E-08

2 28E-05
3 72E-0«

7 3IE-03
1 34E.03
5 82E-04

NA
7 84E-05

3 14E-03
1 47E-04

3 48E-02

3 27E-01

50IE-03
490E-D4

1 44E-03
NA

1 31E-04
1 03E-03
5 79E-04

NA
NA

1 I6E-OI
NA
NA
NA

2 25E-03
9 10E-03
t 20E-05

5 62E-01

3 48E-02
2 09E-01

3 48E-02

3 05E-02
1 44E-02

9 I8E-08
5 52E-04

1 42E-02

Tolal
Hazard

lnde«

2 22E-04
3 78E-04

2 83E-08
3 49E-05
1 35E-05

7 55E-03

1 39E-03
fl 79E-04

NC

» 47E-05
3 23E-03
1 S2E-04

3BIE-02

3 36E-01

5 34E-03
5 39E-04

1 63E-03
NC

1 50E-04
1 28E 03
9 05E 04

NC
NC

1 16E-OI
NC
NC

NC

2 30E-03

1 11E-02
1 52E 05

564E01

3 8IE-02
2 29E-01
3 81E-02
3 38E-02

1 83E-02

1 07E-04
8 50E-04

1 42E-02

'ion groundwatefaoncancer
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SAUGET AREA 2 RI/FS
NONCARCINOGENIC ASSESSMENT
INCIDENTAL INGESTION AND DERMAL CONTACT
SHALLOWGROUNDWATER AND LEACHATE
CONSTRUCTION/UTILITY WORKER - MLE

Constituent

PCBs

Total PCBs

Dioxin
2,3,7.8-TCDD-TEQ

Mltala
Antimony
Arsenic
Beryllium
Chromium

Cobalt
Lead

Manganese
Mercury
Nickel

Thallium
Vanadium

Zinc

Unit Oral - Wafer Dermal - Waler Dermal Orfll Chronic
Concentration Absorption Absorption Permeability Reference ADDing Average

In Groundwater Adjustment Adjustment Constant Dose MLE Conslniclion/Utilrly Worker Daily Dose-Ing MLE Con

(mg/1) Factor Factor (cm/Tir) (mg/kg-day) (mgAg-day) (mg/kg day)

1 OOEtOO

1 OOEtOO

1 OOEtOO

t OOEtOO
1 OOE'OO

1 OOEtOO

1 OOEtOO
1 OOEtOO
1 OOEtOO
1 OOE '00

1 OOE tOO
1 OOEtOO

1 OOEtOO

1 OOE tOO

1

NA

t
1

1
1

1

NA
1

2
1

1
1

(6

1 1

NA

8 7
1

too
40

1

NA
10

137
77

1

to
303

7 10E-01

1 40EtOO

1 80E-04
1 80E-04
1 80E-04

887E-04

4 OOE-04

U)
1 80E-04
1 67E-03
5 4SE-05
1 80E-04

1 80E-04
8 OOE-04

2 OOE-05

NA

4 OOE-04
3 OOE-04

2 OOE-03

3 OOE 03

2 OOE-02
NA

2 40E-02
3 OOE-04

2 OOE-02

667E-05

7 OOE-03
3 OOE-01

9 78E-07

NA

9 76E-07
9 78E 07
9 78E-07

9 78E-07
9 78E-07

NA

9 78E-07
I96E-09
9 78E 07

9 78E-07
9 78E-07

1 57E-08

9 78E-07

NA

9 7BE-07
9 78E-07
9 7BE-07
9 78E-07

9 78E-07

NA
97BE-07

196E-08
H78E-07
9 78E-07

9 78E-07

1 57E-06

Chronic
ADDder Average

IniclionAJlilriy Worker Dairy Dose-Der

(mg/kg-day) (mg/kg-day)

5 10E-04

NA

7 OOE-07
1 05E-07

1 05E-05

1 74E-05
281E-07

NA

1 05E-06
1 49E-OS

2 74E-OS
1 05E-07

1 05E-08
1 19E-06

5 IDE -04

NA

7 OOE-07
1 05E-07
1 05E-05

1 74E-05
261E-07

NA

1 05E-06
1 49E-05
2 74E-06

1 05E-07
1 05E-06

1 19E-06

Hazard Hazard Total
Index- Index. Hazard

Ingestion Dermal Contact Index

4 89E-02

NA

245E-03
326E-03
4 8BE-04

328E-04

4 B9E-05

NA
4 08E-05
6 52E-03

4 89E-05

1 47E-02

1 40E 04
5 22E-08

255Et01 258Et01

NA NC

1 75E-03 4 20E-03
348E-04 381E-03
5 23E-03 5 72E 03

5 81E-03 8 14E-03

1 31E-05 620E-05
NA NC

438E-05 843E-05
498E-02 584E02
1 37E-04 1 88E-04

1 57E-03 1 82E-02

1 49E-04 2 89E-04
3 96E-06 9 18E-08

MLE construction grounctwalerVioncancer
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TABLE
POTENTIAL HAZARD INDEX
INCIDENTAL INGESTION AND DERMAL CONTACT
SHALLOW GROUNDWATER AND LEACHATE
CONSTRUCTION/UTILITY WORKER - MLE

Constituent

VOCs

1 ,2-Dichloroethane

1,2-Dichloroethene (total)

2-Butanone (MEK)

4-Methyl-2-pentanone (MIBK)
Acetone

Benzene

Chlorobenzene

Chloroform

Chloromethane

Dichloromethane

Tetrachloroethene

Toluene

Trichloroethylene

SVOCs

2,4.6-Tnchlorophenol

2.4 Dichlorophenol

2,4 Dtmethylphenol

2-Chlorophenol

2-Nitroaniline

3-Melhylphenol/4-Melhylpheno!
4-Chloroanlllne

4-Nitroanilme

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,l)perylene

Benzo(k)fluoranlhene

Dlbenzo(a,h)anlhracene

lndeno( 1 ,2,3-cd)pyrene

Naphthalene

Nitrobenzene
Phenol

Pesticides

4.4'-DDT

beta-BHC

Dieldnn

Endnn Ketone

gamma-BHC (Lindane)

Heplachlor

Reference
HQ

(per mg/L)

2 22E-04

3 76E-04

2 83E-06

3 49E-05

1 35E-05

7 55E-03

1 39E-03

6 79E-04

NC
9 47E-05

3 23E-03
1 52E-04

381E-02

3 36E-01

534E-03

5 39E-04

1 63E-03

NC
1 50E-04

1 28E-03

9 05E-04

NC
NC

1 16E-01

NC
NC
NC

2 30E-03

1 11 E-02

1 52E-05

5 64E-01

381E-02

2 29E-01

381E 02

3 38E-02

1 63E-02

Shallow
O-AA-O-1-16

EPC (mg/L)

-

-

-

-

--

1 60E-03

1 1 0E-03

1 20E-03

2 70E-03

3 OOE-03

-

-

-

-

HQ

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NC
NC

NCOPC

NC
NC
NC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

Leachate
0

EPC (mg/L)

2 1 0E-01

9 20E-01

1 70E'00

380E-01

320E 01

3 30E-01

2GOE-01

640E-01

4 20E+00

7 OOE 01

-

5 70E-01

8 OOE-02

380E+00

2 50E-03

HQ

NCOPC

NCOPC

NCOPC

7 32E-06

NCOPC

6 95E-03

2 36E-03

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

1 28E 01

1 71 E-03

NCOPC

5 39E-04

NC
9 62E 05

5 37E-03

6 33E-04

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

1 31E-03

8 84E-04

5 79E-05

NCOPC

9 53E-05

NCOPC

NCOPC

NCOPC

NCOPC

Q
EPC (mg/L)

2 15E+00

--

-
7 50E-01

1 40E+00

4 25E-01

1 15E+00

4 70E-02

8 25E-02

2 OOE-02

1 25E'01

1 70E+02

240E 01

7 90E'00

1 55E+01

1 60E+00

9 30E+00

1 07L>00

-
1 20E+00

1 30E+00

8 05E+00

-

1 35E-02

3 20E-03

-

HQ

4 77E-04

NCOPC

NCOPC

261E-05

1 89E-05

3 21 E-03

1.60E-03

NCOPC

NCOPC

4 45E-06

2 67E-04

NCOPC

7 62E-04

421E+00

9 07E-01

1 29E-04

1 29E-02

NC
2 40E-04

1 19E-02

9 68E-04

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

2 76E-03

1 44E-02

1 23E-04

NCOPC

5 14E-04

NCOPC

1 22E-04

NCOPC

NCOPC

R
EPC (mg/L|

5 OOE+01

1 JOE+01

7 ')OE*00

3 10E+01

6 iOE+00

1 IOE+00

2 iJOE+OO
-

1 MJE+00

3 WE+01

2 IOE*01

1 iOE'02

1 IOE+01

4 JOE+00

4 '.OE+01

1 iOE+01

1 IOE+00

-

-

1 IOE+03

2 10E-01

2 OOE-01

1 90E 01

-

2 80E-02
2 1 0E-01

HQ

1 11 E-02

4.88E-03

2 23E-05

NCOPC

4 32E-04

5 14E-02

1 80E-03

1 36E-03

NCOPC

1 80E-04

1 07E-01

3 19E-03

5 72E+00

NCOPC

NCOPC

NCOPC

1 80E-02

NCOPC
8 76E-04

5 37E-02

1 63E-02

NCOPC

NCOPC

1 83E-01

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

1 68E-02

1 18E-01

7 62E-03

4 34E-02

NCOPC

9 45E-04

3 43E-03

MLE con i groundwateAnc scale
-131,2003
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TABLE
POTENTIAL HAZARD INDEX
INCIDENTAL INGESTION AND DERMAL CONTACT
SHALLOW GROUNDWATER AND LEACHATE
CONSTRUCTION/UTILITY WORKER - MLE

Constituent

Herbicides
2,4.5-T
2,4-D
Penlachlorophenol

PCBs
Total PCBs

Dioxin

2.3,7,8-TCDD-TEQ

Metals
Antimony
Arsenic
Beryllium
Chromium
Cobalt
Lead
Manganese
Mercury
Nickel
Thallium
Vanadium
Zinc

Reference
HQ

(per mg/L)

1 07E-04
6 SOE 04
1 42E-02

2 56E+01

NC

4 20E-03
3 61 E-03
5 72 E-03
6 14E 03
6 20E-05

NC
8 43E-05
5 64E-02
1 86E-04
1 62E-02
2 89E-04
918E-06

Total HI.

Shallow
O-AA-O-1-18

EPC (mg/L)

7 OOE-02
-

1 90E-02
4 10E+00

-

-

-

HQ

NCOPC
NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
2 53E-04
NCOPC
NCOPC
NCOPC

NC
3 46E-04
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

5.98E-04

Notes

Leachate
O

EPC (mg/L) | HQ

480E-01
9 30E-01
780E-01

5 49F-02

6 87E-07

-

1 80E+01

3 70E-03

~

5 14E-05
6 04E-04
1 11 E-02

1 40E+00

NC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1 52E-03
NCOPC
NCOPC
601E-05
NCOPC
NCOPC

1.56E+00

Q
EPC (mg/L)

965E+01
460E+00

1 04E-03

1 60E-02

-
1 80E+00

3 10E-01
-

-

745E+00

HQ

NCOPC
6 27E-02
6 53E-02

2 67E-02

NCOPC

6 72E-05
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
1 52E-04
NCOPC
5 77E-05
NCOPC
NCOPC
6 84E-05

5.32E+00

R
EPC (mg/L)

-

3 HOE+00

-

3 ')8E+00

3 14E-06

-,

3 10E 02
6 30E-01
2I50E+00

2 iOE+02
1 30E-02
1 aOE+00
1 20E-01
3 30E-01
9 ')OE+01

HQ

NCOPC
2 47E-03
NCOPC

1 02E+02

NC

NCOPC
NCOPC
1 77E-04
3 88E-03
1 61 E-04
NCOPC
211E-02
7 33E-04
3 35E-04
1 95E-03
1 04E-04
9 09E-04

1.08E+02

- Not a constituent of potential concern in this area/medium
EPC - Exposure Point Concentration
HI - Hazard Index
HQ - Hazard Quotient

MLE • Most Likely Exposure
NC - No dose-response value
NCOPC - Not calculated because nol a constituent of potential concern In this area/medium
PCBs - Polychlonnated Biphenyls
SVOCs - Semi Volatile Organic Compounds
TCDD - TEQ - Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration
VOCs - Volatile Organic Compounds

MI P rnn«;lnirlion aroundwaterVic scale
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SAUGET AREA 2 RI/FS
MLE

:eceptor

Receptors Evaluated

MLE Construction/Utility Worker

ASSUMPTIONS FOR CONSTRUCTION/UTILITY WORKER - MLE
INHALATION OF VOCs IN EXCAVATION TRENCH AIR

Assumed
Value Units

Calculated
Value <

Inhalation Rate
Body Weight
Exposure Time
Exposure Frequency
Exposure Duration (cancer)
Exposure Duration (noncancer)
Lifetime

MLE Construction/Utility Worker
MLE Construction/Utility Worker
MLE Construction/Utility Worker
MLE Construction/Utility Worker
MLE Construction/Utility Worker
MLE Construction/Utility Worker

1 5
70
8

20
1
1

70

(m3 air/hour)

(kg)
(hrs/day) =
(days)/365 (days) =
(yrs)/70(yrs) =
(yrs), 1(yrs) =
(years)

8 OOE+00
5 48E 02
1 43E 02
1 OOE+00

MLF -(ruction trench airtassum
August 31 2003
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SAUGET AREA 2 RI/FS
CARCINOGENIC ASSESSMENT
INHALATION OF VOCs IN
EXCAVATION TRENCH AIR
CONSTRUCTION/UTILITY WORKER - MLE

Constituent
VOCs
1,2-Dichloroethane
1 ,2-Dlchloroethene (tolal)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Trlchloroethylene

Unit Inhalation Inhalation Lifetime
Concentration Absorption Cancer ADDmh Average Excess Lifetime

In Air Adjustment Slope Factor MLE Construction/Utility Worker Uaily Dose - Inh Cancer Risk -
(mg/m3 air) Factor (mg/kg-day)1 (mg/kg-day) (mg/kg-day) Inhalation

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

1
NA
NA
NA
NA

1
NA

066
1
1
1

NA
1

9 10E-02
NA
NA
NA
NA

7 70E-03
NA

8 05E-02
6 30E-03
1 65E-03
2 10E-02

NA
4 OOE-01

1 34E-04
NA
NA
NA
NA

1 34E-04
NA

8 86E-05
1 34E-04
1 34E-04
1 34E-04

NA
1 34E-04

1 34E-04
NA
NA
NA
NA

1 34E-04
NA

8 86E-05
1 34E-04
1 34E-04
1 34E-04

NA
1 34E-04

1 22E-05
NC
NC
NC
NC

1 03E-06
NC

7 13E-06
8 45E-07
221E-07
2 82E-06

NC
5 37E-05

MLE construction trench airtcancer
August 31, 2003
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TABLE
POTENTIAL CARCINOGENIC RISK
CONSTRUCTION/UTILITY WORKER - MLE
EXCAVATION TRENCH AIR

Constituent

VOCs
1 ,2-Dichloroethane
1 ,2-Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Tnchloroethylene

Reference
Risk

(per mg/m3)

1 22E-05
NC

NC

NC

NC

1 03E-06
NC

7 13E-06
8 45E-07
221E-07
2 82E-06

NC

5 37E-05

Shallow
O- AA-O-1-16

EPC (mg/m3)

-
--

-

-

-

--

Risk

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

Total :|| NCOPC

Leachate
0

EPC (mg/m3)

-
--

4 51 E-03

--

2 49E-02
4 24E-02

-

-

-

—

Risk

NCOPC
NCOPC
NCOPC

NC
NCOPC

2 57E-08

NC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

2.57E-08

Q
EPC (mg/m3)

5 78E-02

-
1 31 E-02

2 38E-02
1 15E-02
2 37E-02

-

1 42E-03
1 99E 03

5 16E-04

Risk

7 06E-07

NCOPC
NCOPC

NC
NC

1 19E-08

NC
NCOPC
NCOPC
315E-10
5 60E-09
NCOPC
2 77E-08

7.62E-07

R
EPC (mg/m3)

1 35E+00
3 86E-01
1 69E-01

-

6 81 E-01

1 84E-01
3 25E-02
5 48E-02

-

6 76E-02
7 95E-01
5 22E-01
3 87E+00

Risk

1 64E-05
NC

NC

NCOPC
NC

1 90E-07
NC

391E-07
NCOPC
1 27E-08
2 24E-06

NC

2 08E-04

2.27E-04

Notes
- Not a constituent of potential concern in this area/medium
EPC - Exposure Point Concentration
MLE - Most Likely Exposure
NC - No dose-response value
NCOPC - Not calculated because not a constituent of potential concern in this area/medium
VOCs - Volatile Organic Compounds

MLE cor m trench air\c scale
~'31,2003
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SAUGET AREA 2 RI/FS
NONCARCINOGENIC ASSESSMENT
INHALATION OF VOCs IN
EXCAVATION TRENCH AIR
CONSTRUCTION/UTILITY WORKER - MLE

Constituent

VOCs
1,2-Dichloroethane
1,2-Dichloroethene (total)
2-Butanone (MEK)
4-Methyl-2-pentanone (MIBK)
Acetone
Benzene
Chlorobenzene
Chloroform
Chloromethane
Dichloromethane
Tetrachloroethene
Toluene
Trichloroethylene

Unit Inhalation Inhalation Chronic
Concentration Absorption Reference ADDInh Average Hazard

In Air Adjustment Dose MLE Construction/Utility Worker Da ly Dose-lnh Index -
(mg/m air) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) Inhalation

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

1 5 OOE-03
NA NA

1 1 OOE+00
1 3 OOE+00

NA NA
1 3 OOE-02
1 6 OOE-02
1 5 OOE-02
1 9 OOE-02
1 3 OOE+00
1 6 OOE-01
1 4 OOE-01
1 4 OOE-02

9 39E-03
NA

9 39E-03
9 39E-03

NA
9 39E-03
9 39E-03
9 39E-03
9 39E-03
9 39E-03
9 39E-03
9 39E-03
9 39E-03

9 39E-03 1 88E+00
NA NC

939E-03 939E-03
939E-03 313E-03

NA NC
939E-03 313E-01
9 39E-03 1 57E-01
9 39E-03 1 88E-01
9 39E-03 1 04E-01
939E-03 313E-03
9 39E-03 1 57E-02
939E-03 235E-02
939E-03 235E-01

MLE construction trench airtnoncancer
August 31,2003

Revision 0
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TABLE
POTENTIAL HAZARD QUOTIENT
CONSTRUCTION/UTILITY WORKER - MLE
EXCAVATION TRENCH AIR

Constituent

VOC»
1.2-Dichloroethane

1 2-Dichloroethene (total)

2-Butanone (MEK)

4-Methyl-2-pentanone (MIBK)

Acetone

Benzene

Chlorobenzene

Chloroform

Chloromethane

Dichloromethane

Tetrachloroethene

Toluene

Tnchloroethylene

Reference
HQ

(per mg/m3)

1 88E+00

NC

9 39E-03

3 13E-03

NC

3 13E-01

1 57E-01

1 88E-01

1 04E-01

3 13E-03

1 57E-02

2 35E-02

2 35E-01

Total HI:

Shallow
O- AA-O-1-16

EPC (mg/m3)

-

-

-

-

-

HQ

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

Leachale
O

EPC (mg/m3) | HQ

-
-

451E-03

249E-02

4 24E-02
-

-

NCOPC

NCOPC

NCOPC

1 41E-05

NCOPC

7 80E-03

6 65E-03

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

1.4SE-02

Q

EPC (mg/m3) | HQ

5 78E-02

-

1 61 E-02

2 98E-02

1 15E-02

2 87E-02
-

-

1 42E-03

1 99E-03
--

5 16E-04

1 09E-01

NCOPC

NCOPC

6 04E-05

NC

3 60E-03

4 50E-03

NCOPC

NCOPC

446E-06

3 11E-05

NCOPC

1 21 E-04

1.17E-01

R

EPC (mg/m3)

1 35E+00

3 86E-01

1 69E-01

-

6 81 E-01

1 84E-01

3 25E-02

5 48E-02

5 76E-02

7 95E-01

5 22E-01

3 87E+00

HQ

2 53E+00

NC

1 59E-03

NCOPC

NC

5 77E-02

5 08E-03

1 03E-02

NCOPC

1 80E-04

1 25E-02

1 23E-02

9 09E-01

3.54E+00

Notes

— Not a constituent of potential concern in this area/medium

EPC - Exposure Point Concentration

HI - Hazard Index

HQ - Hazard Quotient

MLE - Most Likely Exposure

NC - No dose-response value

NCOPC - Not calculated because not a constituent of potential concern in this area/medium

VOCs - Volatile Organic Compounds

MLEcor\ n trench airtnc scale
A'' * t31 2003
( ^vision 0
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ENSR International

SAUGET AREA 2 RI/FS
RME

Receptor:

Receptors Evaluated I

RME Recreational Fisherl

ASSUMPTIONS FOR RECREATIONAL FISHER - RME
INCIDENTIAL INGESTION AND DERMAL CONTACT SEDIMENT

Assumed
Value Units

Calculated
Value

Sediment Ingestion Rate

Sediment on Skin

Skin Exposed

Body Weight

Exposure Frequency

Exposure Duration (cancer)

Exposure Duration (noncancer)

Lifetime

Unit Conversion Factor

RME Recreational Fisher

RME Recreational Fisher

RME Recreational Fisher

RME Recreational Fisher

RME Recreational Fisher

RME Recreational Fisher

RME Recreational Fisher

100

1

6934

70

22

30

30

70
1.00E-06

(mg soil/day)

(mg/cm2)

(cm2)
(kg)
(days)/365(days) =

(years)/70(years) =

(yrs)/30(yrs) =

(years)

(kg/mg)

6.03E-02

4.29E-01

1.OOE+00

RME rec fisher sedimentAassum
August 31, 2003

Revision 0



ENSR International

SAUGET AREA 2 RI/FS
POTENTIAL CARCINOGENIC RISK
INCIOENTIAL INGESTION AND DERMAL CONTACT
SEDIMENT
RECREATIONAL FISHER - RME

Oral - Soil Dermal Soil Oral Lifetime Lifetime
Concentration Absorption Absorption Center AODmg Average ADDdr r Average Excess Lifetime Excess Lifetime Total

In Sediment Adjustment Adjustment Slope Factor RME Recreational Fisher Daily Dose-Ing RME Recreational Flstur Daily Dose Der Cancer Risk- Cancer Risk- Excess Lifetime
Constituent (mg/kfl) Factor Factor (mg/kgday) (mg/kg-day) (mgAg-day) J"ĵ !î *S) (mfl/l<g:dayj__ IngestionDerTnalCoritatt^CancerRlsk
Metali
Anenlc 341E+00 03 0001 1 SOEtOO 3 78E-08 3 78E-08 873E-OS 8 73E-09 568E-08 1 31E-OS 6 97E-08

Total 586E-08 1 31E-08 697E-08

August 31 2003
RME'- "-hera«diment\cancer D»visionO
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SAUGET AREA 2 RI/FS
NONCARCINOGENIC HAZARD INDEX
INCIDENTIAL INGESTION AND DERMAL CONTACT
SEDIMENT
RECREATIONAL FISHER - RME

Oral - Soil Dermal - Soil Oral Chronic Chronic
Concentration Absorption Absorption Reference ADDIng Average ADDder Average Hazard Hazard Total

In Sediment Adjustment Adjustment Dose RME Recreational Fisher Dally Dose-Ing RME Recreatlor al Fisher Dally Dose-Dor Index - Index - Hazard
Constituent (mg/kg) Factor Factor (mgjkg-day) (mg/Kg-day) (mfl/Kg-day) (m)/kg-day) (mg/kg-d»y) Ingestlon Dermal Contact Index
Metals
Arsenic 341E+00 03 0001 300E-04 881E-08 881E-08 2 04E-08 2 04E-08 2 94E-04 6 79E-05 362E-04

Total 294E-04 679E-05 362E-04

August 31 2003
RME rsc fisher sedimenhnoncancer Revision 0
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SAUGET AREA 2 RI/FS
RME

[[Receptor:

Receptors Evaluated:

RME Recreational Fishen

ASSUMPTIONS FOR RECREATIONAL FISHER - RME
INCIDENTAL INGESTION AND DERMAL CONTACT OF

SURFACE WATER
i Assumed
lvalue Units

Calculated
Value

Water Ingestion Rate

Skin Exposed

Body Weight

Exposure Time (dermal route only)

Exposure Frequency

Exposure Duration (cancer)

Exposure Duration (noncancer)

Lifetime

Unit Conversion Factor (dermal route only)

RME Recreational Fisher

RME Recreational Fisher

RME Recreational Fisher

RME Recreational Fisher

RME Recreational Fisher

RME Recreational Fisher

RME Recreational Fisher

0.01 (I/day)

6934 (cm2)
70 (kg)

1 (hr/day)

22 (days)/365 (days) = 6.03E-02

30 (yrs)/ 70(yrs) = 4.29E-01

30 (yrs)/30(yrs) = 1.OOE+00

70 (years)

0.001 (I/cm3)

RME ""• fisher surface watertassum
August 31, 2003

Revision 0



SAUOET AREA 2 RI/FS
CARCINOGENIC ASSESSMENT
INCIDENTAL INGESTION AND DERMAL CONTACT OF
SURFACE WATER
RECREATIONAL FISHER - RME

ENSR International

Constituent

Unrt Oral - Waler Dermal - Water Dermal Oral Lilelime
Concentration Absorption Absorption Permeability Cancer ADDmg Average

In Groundwater Adjustment Adjustment Constant Slope Factor RME Recreational Fisher Daily Dose-Ing
(mg/1) Factor Factor (cnvhr) (mg/kg-day)1 (mg/Vg day) (mg/kg day)

Llletime
ADDder Average Excess Liretime Excess Lifetime Total

RME Recreational Fisher Daily Dose-Der Cancer Risk- Cancer Risk- Excess Lifetime

(mg \g-day) (mg/Vg-day) Ingestion Dermal Contact Cancer Risk

SVOCI
2,4-Dlchloroprienol
4 Chloroanllme

1 OOE«00
1 OOE'OO

NA
NA

NA
NA

2 30E-02
6 33E-03

NA
NA

NA NA
NA

NA
NA

NA
NA

NC
NC

Herbicides
MCPA
MCPP

1 OOE«00
t OOE»00

NA
NA

NA
NA

231E-02
1 S8E-02

NA
NA

NA
NA

NA

NA
NA
NA

NA
NA

NC
NC

Metals
Lead
Manganese

1 OOE«00
1 OOE»00

NA
NA

NA

NA
0)

I 60E 04

NA
NA

NA

NA

NA

NA

NA

NA
NA
NA

NA

NA
NA
NA

NC
NC

RME rec Usher surface water\cancer
August 31. 2003

Revision 0
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TABLE
POTENTIAL CARCINOGENIC RISK
INCIDENTAL INGESTION AND DERMAL CONTACT OF
SURFACE WATER
RECREATIONAL FISHER - RME

Constituent

SVOCs
2,4-Dichlorophenol

4-Chloroanlllne

Herbicides
MCPA
MCPP

Metals
Lead
Manganese

Reference Risk
(per mg/L)

NC

NC

NC
NC

NC
NC

Total:

Pond (Site Q)
EPC (mgrL)

-
-

-

-

1 40E-02
4 60E-01

Risk

NCOPC
NCOPC

NCOPC
NCOPC

NC
NC

NC

River
EPC (mg/Ll

8 95E-03
1 90E-02

310E-02
5 30E-02

—

Risk

NC

NC

NC
NC

NCOPC
NCOPC

NC
Notes
- Not a constituent of potential concern in this area/medium

EPC - Exposure Point Concentration
NC - No dose-response value
NCOPC - Not calculated because not a constituent of potential concern in this area/medium
RME - Reasonable Maximum Exposure
SVOCs - Semt Volatile Organic Compounds

RME re. .r surface watertc scale
AL. '31,2003
i vision 0
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SAUGET AREA 2 RI/FS
NONCARCINOGENIC ASSESSMENT
INCIDENTAL INGESTION AND DERMAL CONTACT Of
SURFACE WATER
RECREATIONAL FISHER - RME

Unit Oral - Water Dermal - Waler Dermal Oral Chronic Chronic
Concentration Absorption Absorption Permeability Reference ADDing Average ADDder Average Hazard Hazard Total

In Groundwater Adjustment Adjustment Constant Dose RME Recreational Fisher Daily Pose-Ing RME Recreational Fisher Daily Dosa-Dar Index - Index - Hazard
Constituent (mg/1) Factor Factor (crrvTir) (mgAg-day) (moAg-day) (mn/kg-day) (mfl/kg-day) (mg/Vn-day) Ingesllon Dermal Contact Index

SVOCt
2.4-Dlchlorophenol 1 OOEtOO 1 1 230E-02 3 OOE-03 861E-08 661E-06 1 37E-04 1 37E-04 2 87E-03 4 58E-02 4 86E-02
4 Chloroanil.ne 10OE<00 1 1 833E03 A OOE 03 B81E06 861E06 378E-05 3 786-05 2 15E 03 944E-03 116E02

Herbicides
MCPA 1 OOEtOO 1 t 231E-02 5 OOE-0-1 861E-08 881E08 138E-04 1 38E-04 1 72E-02 276E-01 2 93E-01
MCPP 1 OOEtOO 1 1 156E02 1 OOE 03 861E08 861E-06 931F-05 9 31E-05 861E-03 931E-02 1 02E-01

Metals
Lead 1 OOEtOO NA NA ij) NA NA NA NA NA NA NA NC
Manganese t OOEtOO 1 10 160E-04 2 40E-02 861E-OB 861E06 955E-06 9 55E-06 3 59E-04 3 98E-04 7 57E 04

August 31, 2003
RME r«c fisher surface watervwrtcancer Revision 0
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TABLE
POTENTIAL HAZARD INDEX
INCIDENTAL INGESTION AND DERMAL CONTACT OF
SURFACE WATER
RECREATIONAL FISHER - RME

Constituent

SVOCs
2 4-Dichlorophenol
4 Chloroaniltne

Herbicides
MCPA

MCPP

Metals

Lead
Manganese

Reference HQ
(per mg/L)

4 86E-02
1 16E-02

2 93E-01

1 02E-01

NC
7 57E 04

Total HI:

Pond (Site Q)
EPC (mg/L)

-
-

-
--

1 40E-02
460E 01

HQ

NCOPC
NCOPC

NCOPC

NCOPC

NC
3 48E 04

3 48E-04

River
EPC (mg/L)

8 95E-03
1 90E-02

310E 02

5 30E 02

HQ

4 35E-04
2 21 E-04

9 09E-03

5 39E-03

NCOPC
NCOPC

1.51E-02
Notes
- Not a constituent of potential concern in this area/medium

EPC - Exposure Point Concentration
HI - Hazard Index
HQ Hazard Quotient
NC - No dose response value
NCOPC - Not calculated because not a constituent of potential concern in this area/medium
RME • Reasonable Maximum Exposure
SVOCs - Semi Volatile Organic Compounds

RMErd r surface waterAnc scale
Air '31,2003

I vision 0
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SAUGET AREA 2 RI/FS
RME

II Receptors Evaluated: 1

[[Receptor: RME Recreational Fisher)

ASSUMPTIONS FOR RECREATIONAL FISHER - RME
INGESTION OF FISH

Assumed
Valuu Units

Calculated
Value

Fish Ingestion Rate
Body Weight

Exposure Frequency

Exposure Duration (cancer)

Exposure Duration (noncancer)

Lifetime

RME Recreational Fisher

RME Recreational Fisher
RME Recreational Fisher
RME Recreational Fisher

RME Recreational Fisher

0.00.3 (kg fish/day)

70 (kg)

365 (days)/ 365 (days) = 1.OOE+00
30 (yrs)/ 70 (yrs) = 4.29E-01

30 (yrs)/ 30 (yrs) = 1 .OOE+00

70 (years)

RME rec fisher ingestion\assum
August 31, 2003

Revision 0
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SAUGET AREA 2 RI/FS
POTENTIAL CARCINOGENIC RISK
INGESTION OF FISH
RECREATIONAL FISHER - RME

Oral - Diet Oral Lifetime
Fish Fillet Absorption Cancer ADDmg Average

Concentration Adjustment Slope Factor RME Recreational Fisher Dally Dose Excess Lifetime

Constituent (mg/kg) Factor (mg/kg-day) (mg/kg-day) (mg/kg-day) Cancer Risk

SVOCs
Benzo(a)anthracene
Benzo(a)pyrene
b,s(2-Ethylrmxyl)phUialate
Dtbenzo(a,h)anthracene

Pesticides
4,4'-DDE
4,4'-DDT
alpha-Chlordane
beta-BHC
Dieldrln

PCBs
Total PCBs

Dioxin
2.3,7,8-TCDD-TEQ

Metals
Arsenic
Mercury

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

1 OOE+00

1 OOE+00

1 OOE+00
1 OOE+00

1
1
1
1

1
1
1
1
1

1

1

1
NA

7 30E-01
7 30E+00
1 40E-02

7 30E+00

3 40E-01
3 40E-01
3 50E-01
1 80E+00
1 60E+01

2 OOE+00

1 50E+05

1 50E+00
NA

4 90E-05
4 90E-05
4 90E-05
4 90E-05

4 90E-05
4 90E-05
4 90E-05
4 90E-05
4 90E-05

4 90E-05

4 90E-05

4 90E-05
NA

4 90E-C5
4 90E-C5
4 90E-C5
4 90E-C5

4 90E-C5
4 90E C5
4 90E-C5
4 90E-C5
4 90E-C5

4 90E-C5

490E-C5

490E-C5
NC

3 58E-05
3 58E-04
6 86E-07
3 58E-04

1 67E-05
1 67E-05
1 71E-05
8 82E-05
7 84E-04

9 80E-05

7 35E+00

7 35E-05
NC

RMF "~ fisher mgestion\cancer
August 31, 2003

Revision 0



ENSR International

TABLE
POTENTIAL CARCINOGENIC RISK
SAUGET AREA 2 RI/FS
RECREATIONAL FISHER - RME
INGESTION OF FISH

Constituent
Reference Risk

(per mg/kg)

DBA
Buffalo Fillet

EPC (mg/kg) | Risk

PDA
Buffalo Fillet

EPC (mg/kg) Risk

UDA
Buffalo Fillet

EPC (mg/kg)| Risk

Pond (Site Q)
Black Bullhead Fillet
EPC (mg/kg) | Risk

Pond (Site Q)
Carp Fillet

EPC (mg/kg) I Risk

SVOCs
Benzo(a)anthracene

Benzo(a)pyrene

bis(2-Ethylhexyl)phthalate

Dibenzo(a,h)anthracene

Pesticides

4,4-DDE

4,4'-DDT

alpha-Chlordane

beta-BHC
Dieldnn

PCBs
Total PCBs

Dioxin

2,3,7,8-TCDD-TEQ

Metals

Arsenic

Mercury

3 58E-05

3 58E-04

6 86E-07

3 58E-04

1 67E-05

1 67E-05

1 71E-05

8 82E-05

7 84E-04

9 80E-05

7 35E+00

7 35E-05

NC

7 39E-07

NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

5 43E-06

NCOPC

NCOPC

6 25E-07

NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

4 59E-06

NCOPC

NCOPC

1 70E-02

8 10E-03

4 57E-06

NCOPC
NCOPC
NCOPC
NCOPC

2 83F-07

NCCPC

NCCPC

NCOPC

635E-06

NCCPC

336E-05

NCCPC

NCCPC

3 60E-01

1 OOE-02

1 OOE-01

3 87E+00

3 84E-06

7 80E-01

2 50E-01

NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

6 OOE-06

1 71E-07

NCOPC

7 84E-05

3 79E-04

2 82E-05

5 73E-05

NC

1 40E-01

1 80E-01

5 OOE-01

1 40E-01

3 30E-01

1 60E-02

1 70E-02

1 90E-01

1 OOE+01

1 84E-05

820E-01

710E-02

501E-06

6 44E-05

3 43E-07

501E-05

NCOPC

5 50E-06

2 74E-07

1 50E-06

1 49E-04

9 80E-04

1 35E-04

6 02E-05

NC

Totahir 5.43E-061 459E-06| 4.02L-OSI S.49E-04J 1.45E-03

Notes

— Not a constituent of potential concern in this area/medium

DDA - Downstream Discharge Area (Mississippi River)

EPC - Exposure Point Concentration

NC - No dose-response value

NCOPC - Not calculated because not a constituent of potential concern In this area/medium

PCBs - Polychlonnated Biphenyls

PDA - Plume Discharge Area (Mississippi River)

RME - Reasonable Maximum Exposure

SVOCs - Semi Volatile Organic Compounds

TCDD - TEQ - Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration

UDA - Upstream Discharge Area (Mississippi River)

RME rec fisher inrjestion\c scale
August 31 2003

Revision 0



ENSR International

SAUGET AREA 2 RI/FS
POTENTIAL HAZARD INDEX
INGESTION OF FISH
RECREATIONAL FISHER - RME

Oral - Diet
Fish Fillet Absorption

Concentration Adjustment

Constituent (mg/kg) Factor

SVOCs
Benzo(a)anthracene
Benzo(a)pyrene
bls(2-Ethylhexyl)phthalate
Dibenzo(a,h)anthracene

Pesticides
4,4'-DDE
4,4'-DDT
alpha-Chlordane
beta-BHC
Dleldrin

PCBs
Total PCBs

Dioxin
2,3,7,8-TCDD-TEQ

Metals
Arsenic
Mercury

1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00

1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00
1. OOE+00

1. OOE+00

1. OOE+00

1. OOE+00
1. OOE+00

NA
NA

1
NA

1
1
1
1
1

1

NA

1
2

Oral Lifetime
Reference ADDing Average

Dose RME Recreational Fisher Dally Dose Excess Lifetime

(mg/kg-day) (mg/kg-day) (mg/kg-day) Hazard Index

NA
NA

2.00E-02
NA

5.00E-04
5.00E-04
5.00E-04
3.00E-04
5.00E-05

2.00E-05

NA

3.00E-04
3.00E-04

NA
NA

1.14E-04
NA

1.14E-04
1 14E-04
1.14E-04
1.14E-04
1.14E-04

1 14E-04

NA

1 14E-04
2 29E-04

NC
NC

1.14E-04
NC

1.14E-04
1.14E-04
1.14E-04
1.14E-04
1.14E-04

1.14E-04

NC

1.14E-04
2.29E-04

NC
NC

5.71E-03
NC

2.29E-01
2 29E-01
2.29E-01
3.81 E-01
2 29E+00

5 71 E+00

NC

3.81E-01
7 62E-01

RMF fisher ingestlonVioncancer
August 31, 2003
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TABLE
POTENTIAL HAZARD INDEX
SAUGET AREA 2 RI/FS
RECREATIONAL FISHER - RME
INGESTION OF FISH

Constituent
Reference HQ

(per mg/kg)

DDA
Buffalo Fillet

EPC (mg/kg) HQ

PDA
Buffalo Fillet

EPC (mg/kg) HQ

UDA
Buffalo Fillet

EPC (mg/kg)| HQ

PondjSlte Q)
Black Bullhead Fillet
EPC (mg/kg) HQ

Pond (Site Q)
Carp Fillet

EPC(mg/kg)| HQ

SVOCs

Benzo(a)anthracene
Benzo(a)pyrene

bis(2-Ethylhexyl)phthalate

Dibenzo(a,h)anthracene

Pesticides

4.4'-DDE
4 4'-DDT

alpha-Chlordane

beta-BHC

Dieldnn

PCBs
Total PCBs

Dioxin

2,3,7,8-TCDD-TEQ

Metals

Arsenic

Mercury

NC
NC

5 71 E-03

NC

2 29E-01

2 29E-01

2 29E-01

3 81 E-01

2 29E+00

571E+00

NC

3B1E-01

7 62E-01

7 39E-07

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NC

NCOPC

NCOPC

6 25E-07

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NC

NCOPC

NCOPC

1 70E-02

8 10E-03

4 57E-06

NCOPC

NCOPC

NCOI'C

NCOI'C

3 89E 03

NCOPC

NCOI'C

NCOPC

1 85E 02

NCOPC

NC

NCOI'C

NCOI'C

360E-01

1 OOE-02

1 OOE-01

3 87E+00

3 84E-06

7 80E-01

2 50E-01

NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

8 23E-02

2 29E-03

NCOPC

2 29E-01

221E+01

NC

2 97E-01

1 90E-01

1 40E-01

1 80E-01

5 OOE-01

1 40E-01

3 30E-01

1 60E-02

1 70E-02

1 90E-01

1 OOE+01

1 84E-05

8 20E-01

7 10E-02

NC

NC

2 86E-03

NC

NCOPC

7 54E-02

3 66E-03

6 48E-03

4 34E-01

571E+01

NC

3 12E-01

5 41 E-02

Total HI. NC NC 2.24E 02| 2.29E+01| S.80E+01

Notes

- Not a constituent of potential concern in this area/medium

DDA - Downstream Discharge Area (Mississippi River)

EPC - Exposure Point Concentration

HI - Hazard Index

HQ - Hazard Quotient

NC - No dose-response value

NCOPC - Not calculated because not a constituent of potential concern in this area/medium

PCBs - Polychlonnated Biphenyls

PDA - Plume Discharge Area (Mississippi River)

RME - Reasonable Maximum Exposure

SVOCs - Semi Volatile Organic Compounds

TCDD - TEQ - Tetrachlorodibenzo-p-dioxm Toxic Equivalents Concentration

UDA - Upstream Discharge Area (Mississippi River)

RME rec Usher mgestion\nc scale
August 31. 2003

Revision 0
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SAUGET AREA 2 RI/FS
MLE

([Receptor:

Receptors Evaluated

MLE Recreational Fisher

ASSUMPTIONS FOR RECREATIONAL FISHER - MLE
INCIDENTIAL INGESTION AND DERMAL CONTACT SEDIMENT

Assumed
Value Units

Calculated i
Value i

Sediment Ingestion Rate

Sediment on Skin

Skin Exposed

Body Weight

Exposure Frequency

Exposure Duration (cancer)

Exposure Duration (noncancer)

Lifetime

Unit Conversion Factor

MLE Recreational Fisher

MLE Recreational Fisher

MLE Recreational Fisher

MLE Recreational Fisher

MLE Recreational Fisher

MLE Recreational Fisher

MLE Recreational Fisher

50

1

6934
70

3
9

9
70

1.00E-06

(mg soil/day)

(mg/cm2)
(cm2)
(kg)
(days)/365(days) =

(years)/70(years) =

(yrs)/9(yrs) =

(years)

(kg/mg)

8.22E-03

1.29E-01

1.OOE+00

MLE ' Isher sedimentAassum
August 31, 2003

Rp"'<;ion 0
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SAUGET AREA 2 RI/FS
POTENTIAL CARCINOGENIC RISK
INCIDENTIAL INGESTION AND DERMAL CONTACT
SEDIMENT
RECREATIONAL FISHER - MLE

Oral - Soil Dermal - Soil Oral Lifetime Lifetime
Concentration Absorption Absorption Cancer ADDIng Average ADDder Average Excess Lifetime Excess Lifetime Total

In Sediment Adjustment Adjustment Slope Factor MLE Recreational Fisher Daily Dose-Ing MLE Recreational Fisher Daily Dose-Dor Cancer Risk - Cancer Rlak - Excess Lifetime
Conslltuent (rnoAfl) Factor Factor (mg/kg-day)' (mg/kg-day) (mg/Vg-day) (mgAfl-day) (mg/Kg-day) Ingestion Dermal Contact Cancer Risk
Mitali
Arsenic 290E+00 03 0001 1 50E+00 858E-10 858E-10 304E-10 304E-10 987E-10 4 56E-10 1 44E-09

Total 9 87E-10 4 56E-10 1 44E-09

August 31 2003
MLE rec fisher aediment\cancer Revision 0
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SAUQET AREA 2 RI/FS
NONCARCINOGENIC HAZARD INDEX
INCIDENTIAL INOESTION AND DERMAL CONTACT
SEDIMENT
RECREATIONAL FISHER - MLE

Oral - Soil Dermal - Soil Oral Chronic Chronic
Concentration Absorption Absorption Reference ADDIng Average ADDder Average Hazard Hazard Total

In Sediment Adjustment Adjustment Dose MLE Recreational Fisher Daily Dose-Ing MLE Recreational Fisher Dally Dose-Der Index - Index - Hazard

Constituent (mo/Kg) Factor Factor (mg/Kg-day) (mg/kg-day) (mg/Kg-day) (mo/kg-day) (mg/kg-day) Ingesllon Dermal Contact Index

Metals
Araenlc 290E+00 03 0001 3 OOE-04 512E-09 512E-09 2:6E-09 236E-09 171E-05

Total 1 T1E-05

788E-06 249E-05

788E-06 249E-05

MLE ler sedlmenrAnoncancer
August 31. 2003
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jAssumed
lvalue Units

Calculated
Value

0 005 (I/day)

6934 (cm2)

70 (kg)

1 (hr/day)

3 (days)/365 (days) = 8 22E-03

9 (yrs)/ 70(yrs) = 1 29E-01

9 (yrs)/ 9(yrs) = 1 OOE+00

70 (years)

0 001 (I/cm3)

August 31, 2003
Revision 0

SAUGET AREA 2 RI/FS
MLE

Receptor

Receptors Evaluated: I

MLE Recreational Fisher)

ASSUMPTIONS FOR RECREATIONAL FISHER - MLE
INCIDENTAL INGESTION AND DERMAL CONTAC1

SURFACE WATER

Water Ingestion Rate

Skin Exposed

Body Weight

Exposure Time (dermal route only)

Exposure Frequency

Exposure Duration (cancer)

Exposure Duration (noncancer)

Lifetime

Unit Conversion Factor (dermal route only)

MLE Recreational Fisher

MLE Recreational Fisher

MLE Recreational Fisher

MLE Recreational Fisher

MLE Recreational Fisher

MLE Recreational Fisher

MLE Recreational Fisher

MLE rec fisher surface water\assum
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SAUGET AREA 2 RI/F3
CARCINOGENIC ASSESSMENT
INCIDENTAL INGESTION AND DERMAL CONTACT
SURFACE WATER
RECREATIONAL FISHER MLE

Unit Oral Waler Dermal Water Dermal Oral
Concentration Absorption Absorption Permeability Cancer

tn GroundWBter Adjustment Adjustment Constant Slope Factor MLF Rr<

Ltlehme Lifeline
ADDmg Average AOL> er Average Excess Lifetime Excess Lifetime Tolal

ia! Fishpr Daily Dose Ing MLF Reweattonni Fisr er Dally Dose Der Cancer Risk Cancer Risk Excess Lifetime

Constituent

avocs
2 4 Dtchlorophenot

4 Cnloroaniline

Hlrblcide<

MCPA

MCPP

Mauls

Lead

Manganese

(mo/)

1 OOE'OO

1 OOE'OO

1 OOE'OO

1 OOE'OO

1 OOEtOO

1 OOEtOO

Factor

NA

NA

NA

NA

NA

NA

Faclor

NA

NA

NA
NA

NA
NA

(cnvtir) (mg/kg-day)

2 30E 02

e 33E 03

2 316 02
1 56602

(ll
1 606 04

NA

NA

NA

NA

NA

NA

(mg/kg dayl (mg/Vg-day)

NA

NA

NA

NA

NA

N».

NA

NA

NA

NA

NA

Nf\

(mg/kg dr y) (rng/Vg-day)

IIA

IIA

NA

HA

MA

IIA

NA

NA

NA

NA

NA

NA

Ingesllon Dermal Contact Cancer Risk

NA

NA

NA
NA

NA

NA

NA

NA

NA

NA

NA

NA

NC

NC

NC

NC

NC

NC

surface waterNcancer
August 31 2003
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TABLE
POTENTIAL CARCINOGENIC RISK
INCIDENTAL INGESTION AND DERMAL CONTACT
SURFACE WATER
RECREATIONAL FISHER - MLE

Constituent

SVOCs
2,4-Dichlorophenol
4-Chloroaniline

Herbicides

MCPA
MCPP

Metals
Lead

Manganese

Reference Risk
(per mg/L)

NC
NC

NC

NC

NC
NC

Pond (Site Q)
EPC (ma/L)

--

--

--

1 40E-02
4 60E-01

Risk

NCOPC
NCOPC

NCOPC
NCOPC

NC
NC

Total:|| NC

River
EPC (mg/L)

6 01 E-03
1 22E-02

3 10E-02

5 30E-02

Risk

NC
NC

NC
NC

NCOPC

NCOPC

NC
Notes
- Not a constituent of potential concern in this area/medium
EPC - Exposure Point Concentration
MLE - Most Likely Exposure
NC - No dose-response value
NCOPC - Not calculated because not a constituent of potential concern in this area/medium
SVOCs - Semi Volatile Organic Compounds

MLE rec fisher surface watertc scale
August 31, 2003

Revision 0
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SAUQET AREA 2 RI/FS
NONCARCINOGENIC ASSESSMENT
INCIDENTAL INGESTION AND DERMAL CONTACT
SURF ACE WATER
RECREATIONAL FISHER - MLE

Unit Oral-Water Dermal-Water Dermal Oral Chronic Chronic
Concentration Absorption Absorption Permeability Reference ADDing Average ADDder Average Hazard

In Groundwater Adjustment Adjustment Constant Dose MLE Recreational Fisher Daily Dose Ing MLE Recrea ional Fisher Deity Dose-Der

(mg/1) Factor Factor (cm/hr) {mg/kg day) (mg/Vg-day) (mg/kg-day) (mg/Vo-day)Constituent

Hazard Total
Index - Index - Hazard

(mg/Vg-day) ingesllon Dermal Contact Index

SVOCs
2.4-Dlchlorophenol

4-Chloroanlllne

1 OOE'OO

1 OOE+00

t 2 30E-02

1 6 33E-03
3 OOE-03
4 OOE-03

5 87E 07
5 87E-07

5 S7E-07
5 87E-07

1 87E-05
515E-06

1 87E-05 1 96E-04
515E-08 147E-04

624E-03 644E-03
1 29E-03 1 43E-03

Herbicides

MCPA

MCPP

1 OOE+00

1 OOE+00

2 31 E-02
1 66E-02

5 OOE-04

1 OOE-03

5 87E-07

6 87E-07

5 87E-07
5 87E-07

1 88E-05

1 27E-05
1 88E-05 1 17E-03
1 27E-05 5 87E-04

376E-02 388E-02

1 27E-02 1 33E-O2

Melall

Lead

Manganese
1 OOE+00

t OOE+00

NA

1

NA
10

fl) NA
1 eOE-04 2 40E-02

NA
587E07

NA
5 67E-07

NA

1 30E-06

NA MA
t 30E-08 2 45E-05

NA NC
543E-05 787E-05

surface waterAnoncancer
August 31, 2003

~ -vision 0
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TABLE
POTENTIAL HAZARD INDEX
INCIDENTAL INGESTION AND DERMAL CONTACT
SURFACE WATER
RECREATIONAL FISHER - MLE

Constituent

SVOCs
2,4-Dichlorophenol

4-Chloroaniline

Herbicides
MCPA
MCPP

Metals
Lead
Manganese

Reference HQ
(per mg/L)

6.44E-03
1 43E-03

3 88E-02
1 33E-02

NC
7 87E-05

Total HI:

Pond (Site Q)
EPC (mg/LL

-

-
-

1 40E-02

4 60E-01

HQ

NCOPC
NCOPC

NCOPC
NCOPC

NC

3 62E-05

3.62E-OS

River
EPC (mg/L)

6 01 E-03
1 22E-02

310E-02
5 30E-02

-

--

HQ

3 87E-05
1 75E-05

1 20E-03
7 04E-04

NCOPC

NCOPC

1.96E-03
Notes-
- Not a constituent of potential concern in this area/medium
EPC - Exposure Point Concentration
HI - Hazard Index
HQ - Hazard Quotient.
MLE - Most Likely Exposure
NC - No dose-response value
NCOPC • Not calculated because not a constituent of potential concern in this area/medium
SVOCs - Semi Volatile Organic Compounds

MI F rpr- fisher -surface watertnc scale
August 31. 2003

Revision 0
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Assumed
Value Units

Calculated
Value

0.001 (kg fish/day)

70 (kg)

365 (days)/365 (days) = 1.OOE+00

9 (yrs)/ 70 (yrs) = 1.29E-01

9 (yrs)/9 (yrs) = 1 OOE+00

70 (years)

August 31, 2003

SAUGET AREA 2 RI/FS
MLE

[[Receptor:

Receptors Evaluated:

MLE Recreational Fisher

ASSUMPTIONS FOR RECREATIONAL FISHER -MLE
INGESTION OF FISH

Fish Ingestion Rate

Body Weight

Exposure Frequency

Exposure Duration (cancer)

Exposure Duration (noncancer)

Lifetime

MLE Recreational Fisher

MLE Recreational Fisher

MLE Recreational Fisher

MLE Recreational Fisher

MLE Recreational Fisher

MLF "isher ingestion\assum
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SAUGET AREA 2 RI/FS
POTENTIAL CARCINOGENIC RISK
INGESTION OF FISH
RECREATIONAL FISHER -MLE

Oral - Diet Oral Lifetime
Fish Fillet Absorption Cancer ADDing Aveiage

Concentration Adjustment Slope Factor MLE Recreational Fisher Dally Close Excess Lifetime

Constttuent (mg/kg) Factor (mg/kg-day)1 (mg/kg-day) (mg/kg- jay) Cancer Risk

SVOCs
Benzo(a)anthracene
Benzo(a)pyrene
bis(2-Ethylhexyl)phthalate
Dibenzo(a,h)anthracene

Pesticides
4,4'-DDE
4,4'-DDT
alpha-Chlordane
beta-BHC
Dieldrin

PCBs
Total PCBs

Dioxin
2,3,7,8-TCDD-TEQ

Metals
Arsenic
Mercury

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

1 OOE+00

1 OOE+00

1 OOE+00
1 OOE+00

1 7 30E-01
1 7 30E+00
1 1 40E-02
1 7 30E+00

1 3 40E-01
1 3 40E-01
1 3 50E-01
1 1 80E+00
1 1 60E+01

1 2 OOE+00

1 1 50E+05

1 1 50E+00
NA NA

1 84E-06
1 84E-06
1 84E-06
1 84E-06

1 84E-06
1 84E-06
1 84E-06
1 84E-06
1 84E-06

1 84E-06

1 84E-06

1 84E-06
NA

1 84E-06
1 84E-06
1 84E-06
1 84E-06

1 84E-06
1 84li-06
1 84E-06
1 84E-06
1 84E-06

1 84E-06

1 84E-06

1 84E-06
NC

1 34E-06
1 34E-05
2 57E-08
1 34E-05

6 24E-07
6 24E-07
6 43E-07
331E-06
2 94E-05

3 67E-06

2 76E-01

2 76E-06
NC

MLE rec fisher lngestion\cancer
August 31, 2003

Revision 0
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TABLE
POTENTIAL CARCINOGENIC RISK
SAUGET AREA 2 RI/FS
RECREATIONAL FISHER -MLE
INGESTION OF FISH

Constituent
Reference Risk

(per mg/kg)

DDA
Buffalo Fillet

EPC (mg/kg) | Risk

PDA
Buffalo Fillet

EPC (mg/kg) I Risk

UDA
Buffalo Fillet

EPC (mg/kg) | Risk

Pond (Site Q)
Ellack Bullhead Fillet
i;PC (mg/kg) | Risk

Pond (Site Q)
Carp Fillet

EPC (mg/kg) Risk

SVOCs
Benzo(a)anthracene
Benzo(a)pyrene
bis(2-Ethylhexyl)phthalate
Dibenzo(a,h)anthracene

Pesticides
4,4'-DDE
4,4'-DDT
alpha-Chlordane
beta-BHC
Dieldnn

PCBs
Total PCBs

Dioxin
2,3,7,8-TCDD-TEQ

Metals
Arsenic
Mercury

1 34E-06
1 34E-05
2 57E-08
1 34E-05

6 24E-07
6 24E-07
6 43E-07
331E-06
2 94E-05

3 67E-06

2 76E-01

2 76E-06
NC

7 39E-07

NCOPC

NCOPC
NCOPC

NCOPC

NCOPC

NCOPC
NCOPC

NCOPC

NCOPC

NCOPC

2 04E-07

NCOPC
NCOPC

5 25E-07

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC

1 45E 07

NCOPC
NCOPC

1 70E-02

8 10E-03

4 57E-06

NCOPC
NCOPC
NCOPC
NCOPC

1 06E-08
NCOPC
NCOPC
NCOPC
2 38E 07

NCOPC

1 26E-06

NCOPC
NCOPC

3 60E-01
1 OOE-02

1 OOE-01

3 87E+00

3 84E-06

7 80E-01
2 50E-01

NCOPC

NCOPC

NCOPC

NCOPC

NCOPC
2 25E-07
6 43E-09
NCOPC
2 94E-06

1 42E-05

1 06E-06

2 15E-06
NC

1 40E-01
1 80E-01
5 OOE-01
1 40E-01

3 30E-01
1 60E-02
1 70E-02
1 90E-01

1 OOE+01

1 84E-05

820E 01
7 10E-02

1 88E-07
241E-06
1 29E-08
1 88E-08

NCOPC
2 06E-07
1 03E-08
5 62E-08
5 58E-06

3 67E-05

5 07E-06

2 26E-06
NC

Total:|r 2.04E-07[ 1.45E-07| 1.S1E-06J 2.06E-05T 5.44E-05

Notes

- Not a constituent of potential concern in this area/medium

DDA - Downstream Discharge Area (Mississippi River)

EPC - Exposure Point Concentration

MLE - Most Likely Exposure
NC - No dose-response value

NCOPC - Not calculated because not a constituent of potential concern in this area/medium

PCBs - Polychlorinated Biphenyls

PDA - Plume Discharge Area (Mississippi River)

SVOCs - Semi Volatile Organic Compounds

TCDD - TEQ - Tetrachlorodibenzo-p-dioxin Toxic Equivalents Concentration

UDA - Upstream Discharge Area (Mississippi River)

MLE reel igestton\c scale
At'" -'31,2003
[ 'vision 0
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SAUGET AREA 2 RI/FS
POTENTIAL HAZARD INDEX
INGESTION OF FISH
RECREATIONAL FISHER -MLE

Oral - Diet
Fish Fillet Absorption

Concentration Adjustment

Constituent (mg/kg) Factor

SVOCs
Benzo(a)anthracene
Benzo(a)pyrene
bls(2-Ethylhexyl)phthalate
Dibenzo(a,h)anthracene

Pesticides
4,4'-DDE
4,4'-DDT
alpha-Chlordane
beta-BHC
Dieldnn

PCBs
Total PCBs

Dioxin
2,3,7,8-TCDD-TEQ

Metals
Arsenic
Mercury

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00
1 OOE+00

1 OOE+00

1 OOE+00

1 OOE+00
1 OOE+00

NA
NA

1
NA

1
1
1
1
1

1

NA

1
2

Oral Lifeti-ne
Reference ADDmg Aver, ge

Dose MLE Recreational Fisher Daily Dose Excess Lifetime

(mg/kg-day) (mg/kg-day) (mg/kg-day) Hazard Index

NA
NA

2 OOE-02
NA

5 OOE-04
5 OOE-04
5 OOE-04
3 OOE-04
5 OOE-05

2 OOE-05

NA

3 OOE-04
3 OOE-04

NA
NA

1 43E-05
NA

1 43E-05
1 43E-05
1 43E-05
1 43E-05
1 43E-05

1 43E-05

NA

1 43E-05
2 86E-05

MC
MC

1 43E 05
MC

1 43E 05
1 43E 05
1 43E 05
1 43E 05
1 43E 05

1 43E 05

NIC

1 43E 05
2 86E 05

NC
NC

7 14E-04
NC

2 86E-02
2 86E-02
2 86E-02
4 76E-02
2 86E-01

7 14E-01

NC

4 76E-02
9 52E-02

=r==

MLE rec fisher mgestion\noncancer
August 31, 2003

Revision 0
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TABLE
POTENTIAL HAZARD INDEX
SAUGET AREA 2 RI/FS
RECREATIONAL FISHER -MLE
INGESTION OF FISH

Constituent
Reference HQ

(per mg/kg)

DDA
Buffalo Fillet

EPC (mg/kg) T HQ

PDA
Buffalo Fillet

EPC (mg/kg) [ HQ

UDA
Buffalo Fillet

EPC (mg/kg) | HQ

Pond (Site Q)
Black Bullhead Fillet
EPC (mg/kg) | HQ

Pond (Site Q)
Carp Fillet

EPC (mg/kg) [ HQ

SVOCs
Benzo(a)anthracene
Benzo(a)pyrene
bis(2-Ethylhexyl)phthalate
Dibenzo(a,h)anthracene

Pesticides
4,4'-DDE
4,4'-DOT
alpha-Chlordane
beta-BHC
Dieldrin

PCBs
Total PCBs

Dioxin
2 3 7 8 TCDD-TEQ

Metals
Arsenic
Mercury

NC
NC

7 14E-04
NC

2 86E-02
2 86E-02
2 86E-02
4 76E-02
2 86E-01

7 14E-01

NC

4 76E-02
9 52E-02

7 39E-07

NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NC

NCOPC
NCOPC

5 25E-07

NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
NCOPC
NCOPC
NCOPC
NCOPC

NCOPC

NC

NCOPC
NCOPC

1 70E-02

8 10E 03

4 57E-06

NCOPC
NCOPC
NCOPC
NCOPC

4 86E-04
NCOPC
NCOPC
NCOPC

231E-03

NCOPC

NC

NCOPC
NCOPC

3 60E-01
1 OOE-02

1 OOE 01

387E+00

3 84E-06

7 80E-01
2 50E-01

NCOPC
NCOPC
NCOPC
NCOPC

NCOPC
1 03E-02
2 86E-04
NCOPC
2 86E-02

2 76E+00

NC

3 71 E-02

2 38E-02

1 40E-01
1 80E-01
5 OOE-01
1 40E-01

3 30E-01
1 60E 02
1 70E-02
1 90E 01

1 OOE+01

1 84E-05

8 20E-01
710E-02

NC
NC

3 57E-04
NC

NCOPC
9 43E-03
4 57E-04
8 10E-04
5 43E-02

714E+00

NC

3 90E-02
6 76E-03

Total Hl:|| NC NC 2.80E-03 | 2.86E+00 7.25E+00

Notes
- Not a constituent of potential concern in this area/medium
DDA - Downstream Discharge Area (Mississippi River)
EPC - Exposure Point Concentration
HI - Hazard Index
HQ - Hazard Quotient
MLE - Most Likely Exposure
NC - No dose-response value
NCOPC - Not calculated because not a constituent of potential concern in this area/medium
PCBs - Polychlonnated Biphenyls
PDA - Plume Discharge Area (Mississippi River)
SVOCs - Semi Volatile Organic Compounds
TCDD - TEQ - Tetrachlorodibenzo-p-dioxm Toxic Equivalents Concentration
UDA - Upstream Discharge Area (Mississippi River)

MLE re4 ngestion\nc scale
A' -» 31, 2003
I Bvision 0
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TOXIC ENDPOINT ANALYSIS
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APPENDIX N
TOXIC ENDPOINT ANALYSIS

This appendix presents the toxic endpoint analysis for the evaluation of noncarcinogenic
total hazard indices for receptors whose total site hazard index exceeded the target
value of 1.

In the report, a hazard quotient (HQ) is calculated for each constituent of potential
concern (COPC) for each receptor at each exposure point. When the HQ is less than
one, the reference dose (RfD) has not been exceeded, and no adverse noncarcinogenic
health effects are expected. Notice that this is not a calculation of risk, per se. That is,
the hazard quotient does not predict the probability of health effect. It simply indicates
whether an exposure estimate is above or below a dose assumed to be unlikely to
produce an effect. However, because the RfD has the connotation of being "acceptable"
(i.e., unlikely to result in effects) risk management decisions may be made based on
whether the HQ is above or below one. A total receptor-specific Hazard Index (HI) is
calculated for each exposure pathway by summing the HQ for each individual
constituent for that receptor. This approach accounts for the possibility that the toxicity
of all COPCs are additive and should be regarded only as a screening assessment
because additive toxicity may not be correct. Again, if the total HI is below one, a
remedial response would not normally be required. If the HI is greater than one, further
evaluation to identify COPCs that may be additive (or otherwise interactive) in their
toxicity should be conducted before making decisions. Such an evaluation is termed a
toxic endpoint analysis. Toxicologically, only the HQs of chemicals having similar toxic
endpoints can be added together to provide an HI for a given effect.

The toxic endpoints based on oral and inhalation exposures to COPCs are presented in
Table N-1. The toxic endpoint information in this table was identified either from the
Integrated Risk Information System (IRIS), the Health Effects Assessment Summary
Tables (HEAST) or the National Center for Environmental Assessment (NCEA) using the
information on the dose-response tables (Table 4-1 for oral endpoints and Table 4-2 for
inhalation endpoints) presented in Section 4.0 of the text. A single COPC can have more
than one toxic endpoint. For example, the HQ for ethylbenzene is appropriately additive
with other COPCs that have "liver effects" identified as a toxic endpoint. However,
because the toxic endpoint for ethylbenzene is identified as liver and kidney toxicity, the
HQ for ethylbenzene is also added with the HQ for other COPCs exhibiting kidney
effects.

The following table lists the table number of the target endpoint analysis performed for
each receptor scenario identified as having total HI greater than 1. Target endpoint

J \lndl_Service\Project FilesiSauget-Area 2WHRMAppendices\Apper>rJix N Tox End doc N 2 August 31. 2003
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analyses were performed for both reasonable maximum exposure (RME) and most likely
exposure (MLE) scenarios where both had a total HI greater than 1.

Table
N-2
N-3

N-4

N-5

N-6

N-7

N-8

N-9

N-10
* 1 4 +
l i ^ i i

N-12
N-13
N-14
N-15
N-16
N-17

N-18
N-19
N-20
N-21
N-22

N-23

Site
O

O

O

ONorth
ONorth
ONorth
ONorth
ONorth
ONorth
O
i \

R

R

S

S

S

S

Q Pond (Carp)
Q Pond (Carp)
Q Pond (Black Bullhead)
Q Pond (Black Bullhead)
Q North

QNorth

Receptor
Outdoor industrial worker
Construction/utility worker
Construction/utility worker
Outdoor industrial worker
Outdoor industrial worker
Construction/utility worker
Construction/utility worker
Trespassing teenager
Trespassing teenager
f~\* i+^-I^^M" im^i tr^+^t^l \»is>r[sf^r
\*/uiowwi niououiui vvwi rvOi

Construction/utility worker
Construction/utility worker
Outdoor industrial worker
Outdoor industrial worker
Construction/utility worker
Trespassing teenager
Recreational fisher
Recreational fisher
Recreational fisher
Recreational fisher
Construction/utility worker

Construction/utility worker

Scenario
RME
RME
MLE

RME
MLE

RME
MLE

RME
MLE
RME
RME
MLE

RME
MLE

RME
RME
RME
MLE

RME
MLE

RME

MLE

The results are discussed in the text in Section 6.0.

J MndLServicetf'roject Files\Sauget-Area 2\HHRA\Appendices\Appendix N Tox End doc N3 August 31, 2003
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ENSR INTERNATIONAL

TABLE N 2
TOXIC ENDPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS OUTDOOR INDUSTRIAL WORKER RME SCENARIO SITE O

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

Develop

Effect!
Ing Inh Total

Liver

Effect.

Ing Inh Total

Neuro

Effects
Ing Total

Immune

Effects
Ing Tolal

Skin

Effect!

Ing Total Ing Pnh Tot;

Eye
Effect!

Chlorobenzene

2 25E 02 2 25E 02

Xylenes Tolal 3 23E*00 3 23E+00

Pestlcldei
Dieldnn I 36E-03

PCBs

1 77E01 1 77E-01 1 77E-01 1 77E-01

83?E-02 632E-02 1 36E-03 291E 01 2 93E 01 325E+00 3 25E+00 1 77E-0 3B9E-01 566E-01 1 77E-01 1 77E-01 1 77E-01 1 77E-01

Notes

Develop - Developmental

D/R Dose Response

Ing Ingestion

Inh - Inhalation

NA Effect not aiidilive

Neuro - Neurological

PCBs Polychlorinated Biphenyls

RME Reasonable Maximum Exposure

VOCs - Volatile Organic Compounds
Bold values Indicate an exceedence of the target hazard Index or 1 or values that significantly contribute to an exceedence

RME Toxic Endpoint - Site O xlsSite O - RME
August 31 2003

Revision 0
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TABLE N-3
TOXIC ENDPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS • CONSTRUCTION/UTILITY WORKER - RME SCENARIO - SITE O

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

Constituent

VOCi

Jenzene

Chlorobenzene

Ethylbenzene

Toluene

Xylenes. Total

SVOCs

1 ,4-Dichlorobenzene

2.4.6-Trlchk>rophenol

2-Nitroanlilne

Peitlcltfes

Aldrin

delta-BHC

Dieldrin

gamma-BHC (Lindane)

Heptachlor

Heptachlor epoxide

PCBs

Tolal PCBs

Metals

Arsenic

Manganese

Dec. Body

Weight

Ing

1.17E-02

1.17E-02

Inh Total

1.17E-02

1.17E-02

Develop.

Effects

Ing

2.61 E-04

2.61 E-04

Inh

252E-01

2.52E-01

Total

2.52E-01

261E-04

-- —

2.52E-01

Blood
Effects

Ing Inh

822E-05

8.22E-05

Total

822E-05

8.22E-05

Liver

Effect!
Ing

633E-03

4.66E-03

3.55E4J4

2.f1E-04

4.C OE-03

l.iBE-03

1.I7E-02

LfOE-03

9.;6E-04

6C2E-03

3.f3E-02

Inh

9.95E-01

3.88E-07

_... .

9.95E-01

Total

1. OOEtOO

4.66E-03

325E-04

2.61 E-04

4. OOE-03

1.58E-03

1.27E-02

1.60E-03

9.26E-04

6.02E-03

1.03E+00

Kidney
Effect!

Ing

4.66E-03

325E-04

1.58E-03

1.60E-03

8.17E-03

Inh

- -

Total

466E-03

325E-04

1.58E-03

1.60E-03

8.17E-03

Neuro.

Effect!
Ing

8.92E-04

6.92E-04

Inh

1.35E-01
1.42E»Ot

1.44E+01

Total

1.35E-01

1.42E«01

-

6.92E-04

144E»01

Notes:

Dec - Decreased

Develop. - Developmental.

D/R . Dose-Response.

Ing - Ingeslion

Inh - Inhalation

NA - Effect not additive

Neuro. - Neurological.

PCBs - Polychlorinated Biphenyls.

RME - Reasonable Maximum Exposure.

SVOCs - Semivolatile Organic Compounds.

VOCs - Volatile Organic Compounds.

Bold values indicate an exceedence of the target hazard index of 1, or values that significantly contribute to an exceedence.

RME T"vic endpoint - Site O.xIsSite O - RME
August 31, 2003

Revision 0
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TABLE N 3

TOXIC ENDPOINTS FOR POTENTIAL NONC

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

Constituent

VOCs

Benzene

Chlorobenzene

Ethylbenzene

Toluene

Xylenes Total

SVOCl

1 4 Dichlorobenzene

2 4 6 Trichtorophenol

2 Nitroanlllne

Pesticides

Aldrin

delta BHC

Oieldnn

gamma BHC (Lindane)

Heptachlor

Heptachlor epoxide

PCB.

Total PCBs

Metali

Arsenic

Manganese

Reproductive

Effects
Ing

1 15E-02

1 15E-02

Inh Total

-

1 15E02

1 15E 02

Vascular

Effects
Ing

-

5 05E 04

505E04

Inh Total

505E04

505E04

Dec

Longevity
Ing

1 17E02

1 17E-02

Inh Total

1 17E-02

1 17E-02

Immune

Effects
Ing

2 1E-02

2'3E*00

2I5E»00

Inh

3 14E»00

3 14E+00

Total

3 16E+00

2 53E*00

t «9E*00

Skin

Effects
Ing

2 53E*00

5 05E-04

2 536*00

Inh

-

Total

2 53E+00

5 05E-04

Eye
Effects

Ing

2 53E*00

Inh Total

2 53E+00

2 53E+00

Notes

Dec Decreased

Develop Developmental

D/R Dose Response

Ing Ingestion

Inh Inhalation

NA Effect not additive

Neuro Neurological

PCBs Polychlorinated Biphenyls

RME Reasonable Maximum Exposure

SVOCs Semivolatile Organic Compounds

VOCs Volatile Organic Compounds

Bold values indicate an exceedence of the targ

RME Toxic Endpoint Site 0 xlsSite 0 - RME
August 31 2003

Revision 0
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TAfllF N 4

TOXIC ENDPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS CONSTRUCTION/UTIUTY WOHKLH MLE SCENARIO SITE O

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RITS

Constituent

VOCi

lenzene

Chlorobenzene

:thy1 benzene

Toluene

Xytones Total

SVOCa

1 4 Dichlorobenzena

246 Tnchtorophenof

2 Nrtroamlme

Peslkk.ee

Aldnn

don* BHC

Dwldnn

gamma BHC (lindane)

Haplachlor

HeptKhlor epoxkj*

PCBs

Total PCB*

Matala

Arsenic

Manga nete

Total

Dae Body
Weight

Ing

6«4E04

OB4E 04

Inh Total

6 84E-04

6 84E-04

Develop
Effacta

Ing

344E 05

3 44E 05

Inh

1 28E-02

1 28E-02

Total

1 28E 02

3 44E 05

1 28E 02

Blood
Effects

Ina Inh

1 HE 05

1 t IEOS

Total

1 UE05

1 11E 05

Lt¥«f

Ef1«d«
Ing

606E 04

267E 04

191E05

3 44E 05

2 67E 04

1 68E 04

1 39E 03

929EOS

866EOS

6 196 04

356E-03

Inh

8 84E 02

4 62E 08

8 B4E 02

Total

890E02

267E04

191E05

3 44E-05

26.ie04

1 68E 04

1 39E03

029E05

866.H05

610E04

8 20E-02

1 Itlney
IH.d.

Ing Inh

1

267E04

1 91 E 05

I68E04

9 29E 05

547E 04

Tetel

267E04

1 91E 05

16BE04

921*305

547E04

Note*
Dae Decreased
Develop Developmental
O/R Dose-Response
Ing Ingestion
Inh Inhalation
NA Effect Not AddHrv«
Neuro Neurological
PCB. PolycMorvnaled Biphenyti
SVOCs Semtvotabte Organic Compounds
VOCi Volatile Organ cCompoundi
Bold valuat Indical* an axoMdanca ol the target hazard Ifldflx ol 1 or values that ilgnrTicantly contribute to an exc«edenc«

Neuio
Enacta

Ing

3 4CE 04

346ECM

Inh

717E03

756E01

761Efll

Total

? 1 7E 03

756E01

—

3 4EE 04

rwtot

Reproductive
ErUctl

Ing

142E03

1 42E-03

Inh

-

Total

1 42E-03

^ 42EOJ

Vaacular
Etf.cl.

Ing

253E 04

2 ME 04

Inh Total

2 53E 04

25JE-0*

MLE to»^ endpdnl Site O xlsto mle
August 31 2003

Revision 0



ENSR INTERNATIONAL

2 of 2

TABLE N 4

TOXIC ENDPOiNTS FOft POTENTIAL NONC

HUMAN HEALTH RISK ASSESSMENT

SAUGI T AREA 2 RI/FS

Conatltuent

VOCa

3enzana

Chlorobenzene

Ethylbenzena

Toluene

Xytonei Total

SVOCl

1 4 Dichlorobenzene

2 4 6 TricNorophenol

2 Nrtroamlne

Peatlcldes

Aldnn

delta BHC

Diaidnn

gamma-BHC (Lindane}

Heplachlor

Heptachlor epoxide

PCB.

Total PCB.

Metal!

Arsenic

Manoane.e

Total

Dec

Longevity
Ing

S84E04

684E04

Inh Total

« 84E 04

UKE-04

Immune
Elect-

ing

1 45E 03

214EOI

216E01

Inh

1 Q6E-OI

186E-01

Total

1 68E 01

2 14E 01

4 02E 01

Skin

CHects
Ing

214E-01

2 53E-04

215E01

Inh

—

Total

214E01

253E04

2 15E 01

Eye

EHects
Ino

2 14E 01

2 14E-01

Inh Tolal

2 HE 01

2 14E 01

Nolel
Dec Decreased
Develop Developmental

D/R Dose-Response
Ing Ingeslion

Inri Inhalation

NA Eflect Not Addrirve

Neuro Neurological
PCBi Polychlorinated Biphenvts
SVOCs Semrvolatite Organic Compound!

VOCs Volatile Organic Compounds
Bold values indicate an exceedence dt the tar

MLE loxic endpoint Site O xls\o m!e
August 31 2003

Revision 0



ENSR INTERNATIONAL
1 of 2

TABLE N-5

TOXIC ENDPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS - OUTDOOR INDUSTRIAL WORKFR - RME SCENARIO - SITE O NORTH

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

Develop.
Effect!

Tolal

Liver

Effecti
Ing Inh Tola

Kidney
Effect!

Ing Inh Total tng

Neuro.
Effecle

Total

Immune
Effecti

Ing Total Ing

Skin
Effecte

4-Methyl-2-penlanone (MIBK)
Benzene

4.11E-06 4.11E-06

7.43E-02

Chlorobenzene 2.68E-01

Dichloromethane 9.19E-04
Ethylbenzene 2.40E-02 2.40E-02

Tetrachloroethene 3.64E-04 3.64E-04

Xylenes. Tolal
PCBi

123E+00 1.23E*00

Total PCBs
Metali
Mercury 4 33E-05

1.16E+01

1 07E-01

1.16E4-01

2.40E-02 2 tOE-02 2.60E-01 2.60E-01 3.64E-04 3.64E-04 1.Z3E«00 1.13E400 1.1SE+01 7.43E-02 1.18E+01 V16E+01 1.16E+01

Notes:
Develop. - Developmental.
D/R - Dose-Response
Ing - Ingestion.
Inh - Inhalation
NA - Effect not additive
Neuro - Neurological
PCBs - Polychlorlnated Biphenyls
RME - Reasonable Maximum Exposure.
VOCs - Volatile Organic Compounds.
Bold values indicate an exceedence of the target hazard Index of 1, or values that significantly contnbule lo an exceedence

RME Tnxic Endpoint - Site O North.xlsSlte 0 North - RME
August 31,2003

Revision 0
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TABLE N 5

TOXIC ENDPOINTS FOR POTENTIAL f

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

Constituent

VOC.

4-Melhyl-2-penlanone (MIBK|

Benzene

Chlorobenzene

Dichloromethane

Ethyjbenzene

Tetrachloroethene

Xylenes. Total

PCBi

Total PCBs

Metali

Mercury

Ing

1 1«E»01

1.16E+01

Ey«

Effect!

1 1SE+01

1.KE401

Ing

Skeletal

Effect!

4 11E-06 4 11E 06

411E-06 411E-06

Notes

Develop -Developmental

D/R - Dose Response

Ing - Ingestion

Inh Inhalation

NA - Effect not additive

Neuro - Neurological

PCBs - Polychlorinated Biphenyls

E • Reasonable Maximum Exposure

VOCs - Volatile Organic Compounds

Bold values Indicate an exceedence of Ih

RME Toxic Endpoint - Site 0 North xlsSite O North - RME
August 31, 2003

Revision 0
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TABLE N 6

TOXIC ENDPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS - OUTDOOR INDUSTRIAL WORKER MLE SCENARIO SITE O NORTH

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

Constituent

VOC!

4-Melhyl-2 penlanone (MIBK)

Benzene

Chlorobenzene
Dichloromethane

Ethylbenzene
Telrachloroelnene

Xylenes. Total

PCBi
Tolal PCBs

Metals
vlercury

Develop

Effect!
Ing Inh

2 57E 06

9 98E 03

Total

998E03

9 99E 03 9 99E 03

Liver

Effect!
Ing Inh

t 09E 01

2 42E 04

1 19E 04

Total

1 09E 01

2 42E-04

1 19E-04

1 09E 01 1 09E 01

Kidney

Effect!
Ing Inh Total

1 19E 04

1 19E 04 1 19E 04

Neuro

Effects
Ing

271E05

Total

521E-01

271E05

Ing

7 27E*00

6 45E 02

521E01 521E-01 7.33E»00 291E02 7.36E*00

Immune

Effect!

2 91 E-02

Total

2 91E-02

7 27E»00

6 45E 02

Notes
Develop - Developmental

D/R Dose Response

Ing Ingeslion

Inh Inhalation

MLE Most Likely Exposure

NA Effect not additive

Neuro - Neurological
PCBs Polychlorinated Biphenyls

VOCs - Volatile Organic Compounds
Bold values Indicate an exceedenco ot the target hazard Index of 1 or values that significantly contribute to an exceedence

MLE T-->c Endpoint - Site O North xlsSite O North - MLE
August 31, 2003

Revision 0
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TABLE N 6

TOXIC ENDPOINTS FOR POTENTIAL N

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

Constituent

VOCi
4-Melhyl-2-penlanone (MIBK)

3enzene
Chlorobenzene

Dichloromethane

Ethyl benzene

Tetrachloroethene

Xylenes, Tolal

PCBs

Total PCBs
Metals
Mercury

Skin

Effects
Ing

7.27E+00

7.27E»00

Inh Total

7.27E*00

Eye
Effects

Ing

7.27E»00

7.27E*00 7.27E+00

Inh Total

7.27E*00

7.27E+00

Skeletal

Effects
Ing

2 57E 06

Total

2 57E 06

2 57E-06 2 57E-06

Notes

Develop - Developmental

D/R • Dose-Response
Ing - Ingestion
Inh - Inhalation

MLE Most Likely Exposure

NA - Effect not additive

Neuro - Neurological
PCBs • Polychlonnated Biphenyls

VOCs - Volatile Organic Compounds

Bold values Indicate an exceedence of thi

MLE Toxic Endpoint - Site O North xlsSite O North - MLE
August 31,2003

Revision 0
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TAB LENT

TOXIC ENOPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS - CONSTRUCTIONAJTIUTY WORKER • RME SCENARIO SITE 0 NORTH

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

Conititucnl

voc»

4-Methyt-2-p*ntar>oo« (MIBK)

B*>n2*ne

Chtor<X»r«oe

>chtoromethane

Etnylbenzene

Tetrachloroethene

Xylenes Total

SVOCs

1 J-Dichlorobehze'W

1 3-Dichlorobenzene

1 4-Dicr»orobenzene

2 4 6-Tnchloroohenol

2 4^>)cWoroohenol

2-CMorophenol

2-MetfiyfciaDhthaiene

2-Nrtroan»Une

3-A4e»y1priencl.4.M«'nvlpher<i

4-Chloroanbrw

4-Nrtroan*ne

HexacNorobenzen*

Naphthalene

Narooenzena

Phenol

Pesactdes

4 4 -DDE

4 4. DOT

AMnn

atoha-BHC

oeta-BHC

DiaHrm

Heptachlor

leptachlor flpoxide

HartaicidM

24 5-T

2 4 0

P0"IBC»4oroc>rwo'

PCBa

Total PCS.

•Mali

Araanic

^adnwjm

Man^atvna

Marcury

Thaltaxn

ToU

Dec Body
Wel0M

Ing

1 13EJJ4

3 27E-03

14SE Î3

192E-04

2 92E-03

1 16E-04

806E03

Inh

1 71E-05

I71E^S

Total

1 13E-04

3276-03

171E^5

145E-03

192E-04

292E-03

1 16E-04

807EJ)3

Develop
Elects

Ing

666E-04

666E-04

Inh

4 70E-OS

6 79E-02

6 79E-02

Total

470E-05

679E-02

666E-04

S86E-02

Blood

Effecta
Ing

2.Z2E-03

S68E-02

1 21E-C3

UOE-0<

6 57E-02

Inh

2 04E-03

165E-03

3 72E-03

Total

222E«3

204E-03

5B4EJ2

1 21E-03

120E-04

69SE-02

a,,,
Efrecu

Ing

I46E-C5

872E-03

2SOE-04

127E-03

1 13E-04

66SE-04

B54E-W

1 10E-02

193E-02

250E-02

832E-04

I66E-01

330E-03

346E-02

121E-TO

221E-02

301E^11

Wi

648E-01

728E-03

221E03

9B6E-oe

9B6C-0?

6S8E-0'

Total

146E-05

SSTE^I!

753E-03

' 27E-03

2 32E Î3

9e6EX»

6 67E-04

954E-04

110E-02

193E-02

2SOE-02

832E-04

166£-01

330£-03

346E-02

• 21 E-03

2 21 E-02

9 S9E-01

KWnej

EffeeU
Ing

146EJJ5

127E-03

832E-04

1 18E-02

103E-*1

1 21E-03

221E^I2

169E-02

S97E.02

inn

2 21E-03

JOJE«,3

225E-03

Total

1 4«E-OS

1 27E-03

221E-03

-, ,;Ê 0

632E-04

1 18E-02

1 03E-04

1 21E-03

221E-02

1 69E-02

620E-02

Neuro.
Erects

Ing

146E-05

1 92E-04

304E-03

324E-03

Inh

3.9SE«OO

7 89E-03

3J5E«K)

Total

146E-05

3-95£«0

192E-04

304E-03

769E-03

3.9«E«OO

Notes
Doc -Ctocraaaad
Devaiop - Developmantai
0/R - DotA-Racponsa

Ina-mownon
Irvi . InhalatKin

NA - Effect not adbitivfl

Neuro Neurotogical
PCSl Pdyerilomaled B*»ieoyll

RME - Reasonable Maximum Exposure

SVOCi - Semvoratjla Organic Compounds

VOCs - Volatile Organc Compounds

ioM values mdcate an exceedaoce of tne target hazard nd«x ol 1 or values thai signfcanrly conlnbute to an axcaedence

RME_MLE toxic endpoint - Site O North xte\o north rme
August 31.2003

Revision 0
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TABLE N-T

TOXIC ENOPOINTS FOR POTENTIAL N

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

ConstitutwM

VOC*

4-Matfiyi.2-e»«ntanona (MIBK)

64*1 WO)

Chtorobenzane

DtCTitororTMtnane

Ethyt»nzen«

Tatrachlofo«th«r>«

Xy^anas, Total

svoc.
1 .2-OtChiorooanzeOe

1 . 3-D>ch)«x c*»nz«wie

1 4-DichiofOb*nz»na

2 4.6-TncMofDpherwl

2 4-Oichloroortar»ol

2-CNorophanol

2 -MethyvrtapHhakan*

2-Nitroan.lioe

i-Mathy-phenol/̂  M*thy phanol

4-Chioroanihn*]

4-N<troan>lin«

Hexachlorobanzene

Naphrna**"*

iiiuoo»tu«r->w

Prwnot

P«mtx:td««

•1 4'-DOE

4 4'-OOT

AJd-n

atph»-BHC

b»!»-8HC

Dvldnn

H«ptachior

HeptacNor epoxid*

H«rtaKtd«>

2.4 5-T

2.4-0

P*nt.K/.,oropfwn of

PCB»

Total PCBs

M«Ui-i

A/»«-iic

Caam.urr

Manqarswe

•Metxjjry

Thallium

Total

Ratproductrv*

Effects

Ing

3 57E-01

1 .08E-03

3.S8E-01

Inh ToUt

3.57E-01

106E-K

3.S8E-01

Vascular

Eftocts
Ine

592E-03

S.92E-03

Inh Total

S 92 E-03

S92E-03

Dae.

LongavitY
Ing

3.27E-03

3J7E-03

bih Total

327E-03

327I=.(»

Nasal

Eftacta
Iny Inh

4.38E-04

S99E-05

5286-0*

Total

4.ME-04

8.99E-OS

S-28E-04

Immun*

EHacts

Ing

169E-02

3.41 E-03

2.85E-KJ1

3.WE-01

2A9£«01

Inh

4IUE.CH

464E-01

To«al

4&1E-01

341E-03

2.85E*01

3ME-0'

2J<E*01

SplMn

EfT*ct»
Ing

1 07E-02

1 07E-02

Inh Total

^07E-02

t07E-02

Skin

EffscU
tng

2.R5E+01

5 92E-03

2.85C-01

Inh Total

2.85€*01

592E-03

2.8SE*OT

Notes

Dot. • D*cr*a*«d

D*v»lop - D*v*»optT>-Kiral

D/R - DoM-Ra*pont«
lr>9 • lng*»txxi

tnh . Inhalation

NA. Effwdnot addrtiv*

Nauro • •Saurotogical

PCBi • Poiychtonrvatad Bipfwryis

RME . RaastVtabla Maximum Expoturtj

SVOCs - Samrvotatit* Organic Compound

VOC* - Volatile Organic Compounds

Bold vaiuat mdicaM an axc««d«nce of ttv

RME_MLE toxic endpoint - Site O North.xls\o nortti rme
August 31, 2003
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TABLE N-7

TOXIC ENDPOINTS FOR POTENTIAL N

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RIFS

Conalituenl

VOCs

4-Methyl-2-pentanone (MIBK)

Benzene

Chlorobenzene

Dtthlorocnetnane

Etttylbenzene

Tetracrsoroemene

Xytenes Total

SVOCs

1 2-Oichloro6enzene

1 3-Oicnlorobenzena

t 4-Otcnlorobenzene

2 4 fJ-ThChtarophenol

2 4-Ochkxoprtenol

2-OHoropnenoi

2-Melnylnaphrhtfene

2-Nttoan*ne

3-Metriytpnenoi:4-l>Mhylphonol

4-Q*xoanihne

4-Nilniensne

Hexachtorobenzene

Naphthalene

Nitrobenzene

Phenol

Pesticides

4.4 -DOE

4 4--OOT

AJOnn

alpha- BHC

beta-BHC

Dwldnn

Heptacnkx

Heptachkx epoxide

Hertxcidee

24S-T

24-O

Pentachlorophenol

PC8«

Total PCBs

Metals

Arsenic

Cadmium

Manganese

Mercury

Thalbum

Total

Notes
Dec. . Deceased

Develop • Developmental
VR - Dose-Response

Ing . Ingasbon
Inh Inhalation

MA Effect not aodiive
Neuro Neurotogcal
PCSs - Polychlonnated Biphenyls

RME - Reasonabta Maximum Exposure

SVOCs . Semivolatile Organic Compound

VOCs - Volatile Organic Compounds

Bold values indcate en exceedence of th«

Eye

Ing

2-UE-MH

J.»SE»01

Inh Total

Z*S£«01

2.»5£«1

Thyroid
Effects

big

2-22E-03

2J2EX)3

Inh Total

222E-03

222E-03

Adrenal
Eflects

mg

543fc^)3

S43E-03

mh

J63k-06

363E«

Total

b 47t-UJ

5 47E-03

Skeletal
Effects

Ing kih

470E-05

4706-05

Total

470E-05

470E-OS

ftone
Reported

Kg

9626-04

NA

Inh Total

9S2E-04

NA

RME_MLE toxic endpoint - Site O North xlsto north rme
August 31, 2003

Revision 0
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TABLE N6
TOXIC ENDPOiNTS FOR POTENTIAL NONCARCINOGENIC EFFECTS CONSTRUCTlON/UTtLITY WORKER MLE SCENARIO SITE 0 NORTH

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

Constituent

VOCs

4-Metnyi-2 pantanone (MIBK)

Benzene

Chlorobenzene

Dichloromethane

Ethyfbenzene

Tetnjchloroethene

Xylenes Total

SVOCs

1.2 Dichlorobenzene

1 3-Dichlorobenzene

1 4-Ochlorobenzene

2 4 B-Tncnloropheno!

2 4-Oichtorophenoi

2-CNorophenol

2-Meffiyiiephtheiehe

2 Nitroamtne

3-M»thylphehol/4-M«thyl phenol

4-Chloroanriine

4-Nrtroambna

Hexachkxobanzena

Naphthalene

Nitrooenzene

Phenol

Pesticides

4 4 DOE

4 4 -COT

Aldnn

alpha-BHC

beta-BHC

DieWrtn

Heptachlor

Heptachtof eooxde

Herbicides

245-T

24-0

Pentachlorophenol

PCBs

Total PCSs

Uetela

Aisenic

Cadmium

Manganese

Mercury

Thallium

Total

Dec Body
Walaht

""?

1 95E-05

720E-04

2666-04

962E-05

1 37E-03

579E-05

2S3E-03

Inh

244E-OE

244EJJ6

Total

1966-05

7206-04

244E-06

266E-04

962E-OS

1 37E-03

579E05

2S3E-03

Develop
EHect.

Ing

1 17E-04

1 17E04

Inh

141605

135E-02

135E-02

Total

141E-05

t 35E 02

1 17E04

1366^)2

Blood
Effecta

Ing

3S3E-04

C93E-03

I *~C*1J

604E^>4

601E-05

930E^)3

Inh

2J7E-04

170E4«

"• UOC ÎO

4 OOE-04

Total

3E3E-04

227E-04

7 10E-03

o^:uj

6 ME -04

601E-05

97064)3

Liver
Effects

Ihl

732E-06

32SE-03

35S60S

2?«E04

1 vSE-ttt

1 17E-04

149644

t̂cHIJ

H7E-03

Z256-03

404E-03

1 106-04

214E-02

374E-04

S 306-03

604E-04

1 11E-02

5J26-02

Inh

134E01

907E04

3486-04

146E09

157E07

-voc-uo

1356-01

ToW

7326-06

137E-01

9426-04

27SE-04

3E8E-04

146E-OB

1 17E-04

149E04

JHE^J

187603

2^56 03

4046-03

• 106-04

214602

3746 04

S30E03

604E-04

1 11E02

1 876-01

Krfn^
Effects

Ing

732E-08

2786-04

-»*c-yj

1 10E )̂4

143E^3

SUE 05

604EO4

1 11E )̂2

2 75E.03

1766J2

Inh

3486-04

-. WC-VW

3S2E-04

Total

732E-06

278E-O4

348E04

.̂E uj

1 IDE 04

1 43E-03

5 14E }̂5

604E-O4

1 1 1E 02

275E-03

180E02

tfeura
Eflects

Ing

7 32646

962E-05

152E-03

1 62E-03

Inh

7 J9E-01

108E-03

7906-01

Total

732E-06

789E-01

962E-05

I52E-03

108E-03

792E01

Notes
Dec Decreased
Devetop Developmental
D/R Dose-Response
Ing Ingesbon
Inh Inhalation
ML£ Most Lihe^ Exposure
NA Effect not addlive
Neuro Nei*olog<ca
Pegs Polychlonnated Biphanyls
SVOCs Semivolatile Organic Compounds
VOCs Volatile Organic Compounds
Boh) values indicate »n exceedence of the taroet hazard ndex of 1 or values that sigrvficanth/ contnbtite to an exceedence

RME_MLE toxic endpoint Site O North xteto north mle
August 31 2003

Revision 0
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TABLE N-a

TOXIC ENOPOINTS FOR POTENTIAL N

HUMAN HEALTH RISK ASSESSMENT

SAUG6T AREA 2 RUFS

Constituent

VOCs

4.MethyU2-pentsnone (MIBK)

Benzene

Chlorobenzene

Dichloromethane

Ethylbenzene

Tetrachloroethene

Xylenes Total

SVOCs

1 2-Oichlorobenzene

1 3-Dichkxobenzene

1 4^>chtorobenzene

2 4 6-ThChlo.ophenol

2 4-Oichlorophenol

2-Chtorophenol

2-Methytnaphthalene

2-NltroanHme

3-Methyiphenol/4-Methylphenol

4-Chtoroambne

4-Nrfroamlme

Hexachlorooenzene

Naphthalene

fttrooeruene

Phenol

Pesticides

4 4. DOE

4 4. DOT

Aldnn

.Bhe-BHC

beu-BHC

Dieldnn

Heptachlor

Heptachlor epoxioe

Hertotcidse

24S-T

24-D

Penlachloropnenoi

PCBs

Total PCBs

Metals

Arsenc

Cadmum

Manganese

Meiwxy

Thaibun

Total

Notes
Dec. .Decreased
Develop Devetopmental

D/R • Dose-Response
Ing - Ingestion

Inh . Inhalation
MLE - Most Likely Exposure
NA - Effect not edditrve
Neuro - Neurological
PCBs - Polychlonnated Biphenyls
SVOCs • Semvotatile Organic Compound
VOCs • Volatile Organic Compounds
Bold values indicate an exceedence of tM

Reproductive
Effects

Ing

1 41 E-01

5306-04

• 42E-01

Inh Total

141 E-01

5.396-04

142E-01

Vaacuiar
Effects

Ing

1046-03

1046-03

Inh Total

1 04E-03

1 04E-03

Dec
Longevity

Ing

7.20E-04

7206-04

Inh Total

720604

7206-04

New!
Eftects

Ing Inh

5U6-OS

1 21E-OS

665E 05

Total

54464)5

1 21E-OS

6 65E-05

Immune
Enacts

ing

760643

1 71E-03

C-«9tX»

5706-02

(.>SE«)0

Inh

9 11E-02

91-E-02

Total

9 87E-02

1 716-03

«o9E*O>

5706-02

7JUE400

Spleen
Effect*

Ing

5376-03

S 376-03

Ml Total

537E-03

5376-03

Skin
Eh sets

Ing

(KEXO

104E-03

iS9€XK)

hh Total

«*K«00

104E-03

6-S9E<00

RME_MLE toxic endpoml - Site 0 North xlsto north mle
August 31. 2003

Revision 0
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TABLE N 8

TOXIC ENOPOINTS FOR POTENTIAL N

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RlJFS

Convtftuant

VOC*

4l-Mathy.-2-pantar.one (MIBK)

Banzana

CNorobanzana

DtcHonxnathana

Etriyibanzena

Tatr..cNoroathene

Xytooa* Total

svoc*
U-Oichtorobanrana

1 3-OicMoroO«nzar>8

1 4-Oichlorobanzafw

2 4 6-Tr*chlorop*>arx>l

2 4-D»chloropnanoi

2-CNoroph*nol

2-Mat»Vnapr.thatan0

2-Nnrw^me

34*a*ytpr»rwM-l̂ hvlprp»fx>l

4-CWoroanJine

.t-Nrtroan.1. na

HaxachtorobafLzana

Naphthwana

rtitroovnzene

Phanol

PMtlCKt**

4 4 -ODE

44 DDT

Aldnn

alpha- BHC

bata-BHC

OfaWnr

H«>ptacf.lor

Heotactvlor «poxide

H*rtMCKi«»

245-T

24-0

PantacWorop hsnol

PCB.

Total PCBs

Matal»

Art*srnc

Cadmium

Manga nase

Marcixy

ThaHrurr)

Total

Eye
Effects

Ing

(»E<00

i.ssexx;

Inh Total

6WE<00

««se-oo

Thyroid
Effects

mg

363E-04

363E-04

Inh Total

363E-04

3 ME -04

Adrenal
Effects

kg

O*C-UJ

134E-03

Inh

H Ooc-uo

406E-06

Total

i i.t-Cj

1 34E-03

Skeletal

Ihj Inh

1 416-05

1 41E-OS

Total

141E-05

1 41E-05

None
Reported

Ing

1516-04

NA

Inh Total

1 516-04

NA

Notm
DM Dacmacad
Davalop DavtHoprryantal
0/R • Do*«-R«*pon.ve
Ing - In^astton
loh - Innatation
MLE • Most L*a<y Exposur»
NA Effad not add<.iv»
hMurv • Naurological
PCB» • PolycMonnatad Bipnanyls
SVOC. - Samrvotatila Orgaruc Compound
VOCi Votartila Oroarxc Compounds
5o(d valuas md<cata an axca«d«nca of 9n

RME_MLE toxic endpoint - Site 0 North xlsto nortfi mle
August 31.2003

Revision 0
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TABLE N 9
TOXIC ENDPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS - TRESPASSING TEENAGER - RME SCENARIO SITE O NORTH
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

voc§
4-Melhyl-2-penlanone (MIBK)

tanzene

Chlorobenzene
Dichloromethane

Ethyl benzene

Tetrachloroethene

Xylenes. Total
PCB.

Total PCBs
Metals

Mercury

Develop

Efftct.
Ing

1 57E-07

9 16E-04

1 57E-07

9 16E-04

9 16E-04 9 16E-04

Ing

Liver
E fleets

9 87E-03

351E05

1 39E-05

351E05

1 39E-05

9 92E-03 9 92E-03

Kidney

Effects
Inh

1 39E 05

Total

1 39E-05 1 39E-05

Neuro

Effect!

4 71 E-02

1 65E 06

Total

4 71 E-02

1 65E-06

Immune

Effects
Ing

4 »6E-»00

4 37E-02

4 71E-02 4 71 E-02 4.80E+00 2 84E 03 4.91E+00

Inh

2 84E-03

Total

2 84E 03

4 86E+00

4 37E-02

Notes

Develop - Developmental

D/R - Dose Response

Ing Ingestion
Inh Inhalation

NA - Effect nol additive

Neuro -Neurological

PCBs Polychlorinated Biphenyls
RME Reasonable Maximum Exposure

VOCs - Volatile Organic Compounds
Bold values Indicate an exceedence of the target hazard Index of 1. or values that significantly contribute to an exceedence

RME Toxic Endpoint - Site O North xlsSite 0 North - RME
August 31.2003

Revision 0
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TABLE N-9

TOXIC ENDPOINTS FOR POTENTIAL N
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

Constltutnt

VOCs
4-Melhy|.2 penlanone (MIBK)

Benzene

;hlorobenzene

Dichloromethane

Ethylbenzene

Tetrachloroethene

^ylenes. Total

PCBs

Total PCBs

Mercury

Skin

Effects
Ing

4.86E+00

4.86E+00

4.86E+00

Ing

4.866*00

Eye
Effects

4.66E*00

4.86E+00

tng

Skeletal

Effects

1 57E-07

1 57E-07

1 57E-07

1 57E-07

Notes
Develop - Developmental

D/R - Dose-Response
Ing - Ingesllon

Inh - Inhalation

NA - Effect not additive
Neuro - Neurological

PCBs - Polychlorlnaled Biphenyls

RME - Reasonable Maximum Exposure

VOCs - Volatile Organic Compounds

Bold values Indicate an exceedence ot tht

RME Toxic Endpoint - Site O North xlsSite O North - RME
August 31,2003

Revision 0
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TABLE N10

TOXIC ENDPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS - TRESPASSING TEENAGER - MLE SCENARIO Sllfc O NORTH

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

Constituent

VOCs

4-Methyl 2-penlanone (MIBK)

Benzene

Chlorobenzene

Dichloromethane

Ethyl benzene

Telrachloroelhene

Xylenes, Tolal

PCBs

Tolal PCBs

Metals

Mercury

Develop.

Effects

Ing

6 54E-OB

2 54E-04

Total

654E08

2 54E-04

2 54E-04 2 54E-04

Liver

Effects

Ing Inh

2 77E-03

6 17E-06

Total

2_77E-p_3

6 17E-06

3 03E-06

2 78E-03 2 78E-03

Kidney

Effects

Ing Inh Total

3 03E-06

3 03E-06 3 03E-06

Neuro

Effects

Ing

1 33E 02 1 33E-02

6 89E 07

Ing

132E«00

1 33E-02 1 33E-02 1 33E»00 741E-04 1.33E+00

Immune

Effects

Inh

7 41 E-04

Total

741E-04

1.32E*00

Notes

Develop - Developmental

D/R - Dose Response

Ing Ingestion

Inh - Inhalation

MLE - Most Likely Exposure

NA - Effect not additive

Neuro - Neurological

PCBs - Polychlwinaled Biphenyls

VOCs - Volatile Organic Compounds

Bold values Indicate an exceedence of the target hazard index ot 1. or values that significantly contribute to an exceedence

MLE TOXIC Endpoint - Site O North xlsSite O North - MLE
August 31, 2003

Revision 0
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TABLE N 10

TOXIC ENOPOINTS FOR POTENTIAL N

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

Constituent

VOCs

4-Methyl-2-penlanone (MIBK)

Benzene

Chlorobenzene

Dichloromethane

Elhylbenzene

Telrachloroethene

Xylenes, Tolal

PCBs

Tolal PCBs

vtercury

1.326*00

1.32E+00

Skin

Effects

1.32E>00

Eye

Effects
Ing

1.32E+00

1.32E+00 1.32E*00

1 32E*00

1.32E+00

Skeletal

Effects

Ing

6 54E-08 6 54E-08

6 54E-08 6 54E-08

Notes

Develop - Developmental

D/R - Dose-Response

Ing - Ingestion

Inh - Inhalation

MLE - Most Likely Exposure

NA - Effect nol additive

Neuro - Neurological

PCBs - Polychlorinated Biphenyls

VOCs - Volatile Organic Compounds

Bold values indicate an exceedence of (hi

MLE Toxic Endpoint - Site 0 North xlsSite 0 North - MLE
August 31, 2003

Revision 0



TABLE N 11

TOXIC ENDPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS OUTDOOR INDUSTRIAL WORKER RME SCENARIO SITE R

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

ENSR INTERNATIONAL

Develop

Effects

Ing

Liver

Effects

Ing

Kidney

Effects

Neuro

Effects

Ing

Gl

Effects

Ing

Immune

Effects

Ing Ing

Skin

Bffecle

\ 2 Oichloroelhane

2 Bulanone (MEK)

1 56E-01 156E-01 1 56E-01 156E-01 1 56E-01 1 56E-01

2 43E-05 2 43E-05

Benzene

Chlorobenzene 1 61 E-02

:hloroform 1 19E 03

Chloromethane

Dichloromethane

6 29E-08 6 29E-08

1 22E-05 1 22E-05

Ethylbenzene 206E-05
Tetrachloroethene 4 76E 03

Toluene 3 26E-03

Tnchloroethylene 9 14E-01

Xylenes Total

4 50E-05 4 50E-O5 1 78E-01 1 78E-01 1 82E-01 1 62E-01 1 56E-01 1 56E 01 1 56E-01

Notes

Develop -Developmental

D/R Dose Response

Gl Gastrointestinal

Ing Ingestion

Inh Inhalation

NA Effect not additive

Neuro Neurological

RME Reasonable Maximum Exposure

VOCs Volatile Organic Compounds

Bold values Indicate an exceedence of the target ha?ard index of 1 or values thai significantly conlnbule to an exceedence

RME Toxic Endpoint - Site R xlsSlte R - RME
August 31 2003

Revision 0
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TABLE 14-12

TOXIC ENOPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS • CONSTRUCTIONA/HIITY WORKER - RME SCENARIO SITE R

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

Conatltuent

VOCs

1 1 2 Tnchtoroethane

1 J-OichWfoethene

1 2-Dichloroernene (total!

2-Butanone (MEK)

Acetone

Benzene

Crilwobenzene

Chloroform

>cNoromethane

Eth/lbenzene

Tetrachloroethene

Toluene

TnchWoethvlene

Xylenes Total

SVOCs

1 4-Oichlorobenzene

2 4 6-Tnchkxophenol

2 4-Oichloroonenol

2-Chlorophenol

2-Nitroervline

3-Meth ylphenol/4-Methylphenol

4-CNoroambne

4-Nitroaniine

Benze«g.h ijperylene

Naphthalene

Nitrobenzene

Phenol

Pesticides

4 4. OOT

beO-BHC

DwWnn

gamma-BHC (Undanel

Heptachlor

Herbicides

24-0

MCPP

PCBs

Total PCBs

Metals

Arsenic

Beryllium

^hromiurn

Cobalt

Manganese

Mercury

Nickel

ThalMurri

Vanadium

Zinc

Total

Dec. Body
Weight

Ing

221E-01

744E-OS

1 35E-03

213E-04

33SE-02

670E-04

ZS7E-01

Inh Total

2 21 E-01

744E-05

135EXJ3

2136XM

335E-02

670E-W

2 57E-01

Develop
Effects

»«

447E-OS

3S6E-OS

603E-05

kin

530E-03

339E-OS

S34E^)3

Total

535E-03

319E.05

3S6E-05

S42E-03

Blood
Effeeta

Ing

132E-04

g 86E-03

2 60E-03

330E-02

4 83E-03

494E-03

3J2E-0*

390E-03

1 82E-03

617E-02

Inh

924E-OS

1 37E-05

4 78E-05

1S4E-04

Total

1 32E-04

9 BSE-03

2 EOE-03

9.24E-OS

330E-02

< 88E-03

4WE-03

3.22E-04

390EJJ3

1S2E-03

6 18E-02

Liver
Effects

kig

864E-04

SS1E-03

2SOE-03

360E-04

2 TOE-OS

221E^11

6E4E-03

1J7E*0-I

3S6E-OS

483E-03

237E01

1 57E-02

9 10E-02

189E-03

7 01 E-03

4ME-03

1J3E*01

Inh

8.4tE*00

427E-02

348E-02

6.01 E-0*

441E-02

S2BE-08

478E-05

B.5«E*00

Total

• 4<trH»

864E-04

512E-02

376E-02

961E-04

270E-05

26SE-01

664E-03

V27E«01

357E-05

488E-03

2 37E-01

1 S7E-02

910EJJ2

K9E-03

701E-03

494E-03

2-1»E«01

Kickiey
Effects

Ing

2-25E-02

864E-04

2 70E-05

6ME-03

3^6E^J1

483E-03

1 S7E Î2

I 896-03

4ME-03

1 03E-02

393E-01

Inh

8.4<EH»

348E-02

441E-02

4 78EJ)S

SS3E4OO

Total

848tX»

864E-04

346E-02

270fJK

441E^J2

664EJ33

326E-01

488E-03

1 S7E-02

1 BSE-03

494E-03

•03E-02

î uxn

Neuro
Effects

Ing

1 35E-03

422E-02

435E-02

Inh

3 48E 02

436E-02

JTStKX)

230E-03

1 S3E 02

3I5EXX)

Total

3 48E-02

436E02

37SEHW

230E-03

13SE-03

472EJ2

1S3E-02

3.SMXX)

Notes
Dec • Decreased
Develop - Developmental
0/R - Dose-Response
Gl • Gastrointestinal
Ing - Ingestion
Inh - Inhalation

NA . EDect not additive
Neuro • Neurelogeal
PCBs Polychlonnated Bphenyb
RME Reasonable Maximum Exposure
SVOCs • Semtvoexile Orgerac Compounds
VOCs - Volallle Organic Compounds
Sow values indcate an exceedence of the target hazard mdex ol 1 or values that signrflcantry contribute to an Rxoaedence
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TABLE N-12

TOXIC ENDPOINTS FOR POTEN

HUMAN HEALTH RISK ASSESS.*,

SAUGET AREA 2 RÎ S

C4M.ctrtu.mt

VOC»

1 1 2 Tnchloroethana

1,2 Dtchtaroethane

1 ̂ ^cHoroethene (tota )

2 Button* (MEK,

Acetone

Benzene

Chlorobenzene

Cnloroform

>chloromethane

Emy1benz»r>€

TetiBchloroelt»«x.a

Tokjene

Tnchtoroethytenn

Xylene* Total

SVOCc

1 4-Dtchloroberu.y.B

2 4 6-TncWoropheno

2 4-OtcMorop*«rioi

2 CWofoof-nno

2 Nrtroarakne

3-MeThy1pf>»nol/4-MatTiy<..>h«no

^wnrWO-n, r*

4 NrtroamlirMj

BanzcXS h )p«.>-,w.«

NachtheMne

Nit otenz«f.a

Phenol

P«StKt<i*M

44 DOT

Mta-BHC

Dt.>*dnn

qamrna-BHC (U"<lar>e

H«ptacn*or

H«Kl»Cld*M

24-D

MCPP

PC a*
Total PCBs

Mertalfl

AneKiic

B-sryllitjrri

ChromLKT

Cobalt

Manganese

Mercury

Ntcttal

Thatbun

Vanadium

Z-nc

Tout

Q

Ing

354E-04

364E-W

Inh

S.44E+00

8,46e*00

Total

• 4CE«00

354E-04

8.46E*<»

Reproductive
EH.KU

Ing

2.83E-01

3 91 E-02

3^2E-01

Inh Total

263E-01

3 91 E-02

322E01

Vaacular
Effect*

Ing

1 17E 03

1 17E-03

Inh Total

1 17E-C3

1 1TE 03

Dec.

Lonflevitv
Ing

744EOS

7 44E05

Mi Total

74UE-OS

744E-05

Nawl

*"?
Inh

644E05

644E OS

Total

644E-OS

644E-05

Immune
Effeeta

Iny | Inh

105E-C1

470E-02

2.04€*02

7 47E 01

2.05E-KI2

201E^)1

201E 01

Total

306E-01

470E-02

204E+02

747E-01

2.05E*02

Notm
)*c. D*cr»»«»4W
Develop D*v*kopm«nt3i
3/R Dosa- Response
Gl GattromteaUin...
Ing Inoettton
Inh tnUMion

NA EffecJ naodd-tiv».

N4KJro Neurological
PCBi Polychkxinatad B«pn«nyts
RME toason..*).* Max mum Exp.
SVOCt Sei-n votattte Organic Cor
VOCs Volant* Organic Compoun
Jold value* ndeate an exceedenc

RME MLE toxic endpoint Site R xls\r rme
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TABLE N-12

TOXIC ENDPOINTS FOR POTEN

HUMAN HEAITH RISK ASSESSH

SAUGET AHEA2RUFS

Constituent

VOC*

1 1>TrKWoroemanB

1 ,2-Otchloroethane

1 ,2-D.chloroethene (total)

2-BorUnone (MEK)

Acetone

Benzene

CNorobenzenfl

Chloroform

DicNoromemane

ithylbenzene

TetrachUxoetrtene

Tofuene

Tnchk>roethy*ene

Xylenes. Total

svoc.
1 4-Di<*lorobenzerie

2 4 6-TrK*>torophenol

2 4-D>chlorophenol

2 Chtorophenol

2-Nrtroan.i.ne

3-Methy.p he nol/4- Methyl phenol

» î nioruig,nriiN>

4-Nitroanrhne

8anzo(9 h i)pery»ne

Netp-̂ thaiena

Nitrobenzene

Pherxjl

P«etictd«m

4 4--DDT

bena-BHC

Dwldnn

qamma-BHC (Lindarw)

Heptachtor

Herb tc idea

24-0

MCPP

PCB*

Total PCBs

Mertato

Amen>c

Bery*"rT1

Chrom4jm

CobaR

Mangonel •

f\4ercury

Nickel

"rTaJlium

Vanadium

2irc

Total

Spleen
Effecta

In0

lu.E-u.

1 07E-01

Inh Total

,G-,E^,

1 07E-01

Sbn
Effecta

Ing

2WE+OZ

1 17E-03

204E-K>2

Inh

t44E«00

146E>00

Total

8.ME+00

2.04E*C2

1 17E-03

2.13E+02

Eye
Effecta

Ing

2CM£*OI

2.04E*02

Inh Total

2.1HE-KH

2.IME-KI2

Adrenal
Effect*

Ing

4 83E )̂3

4 83E-03

Inh

47BE-05

4 78E-05

Total

4 36E-03

4B4E-03

Reapiratory
Etrect*

log

354E-O4

3546^)4

Inh Total

3S4E-44

3S4E-04

None
Reported

big

736E-03

206E-04

NA

M. Total

7 36E-03

208E-04

NA

Notes
Dec • Decrvasec!
Devetop - Devetopmeritai
D/R - Dose-Re*pons«
Gl - Gastrointestinal
Ing - Inoastaon
Inh • Inhalation

NA - Effect not addttive
Neuro Neurological
PCBs - Polychlonnated Biphenytt
RME - Reasonable Maximum Expt
SVOCs • Semrvotatile Oroao>c Cor
VOC* • VoUtte Ofgantc Compoun
IcM valuet indicate an exceedenc

RME_MLE toxic endpoint - Site R xls\r rme
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TAASLE N 13

TOX C ENOPOINTS FOR POTENTIAL NON CARCINOGENIC EFFECTS CONS TRUCTlOWUTlLrY WORKER MLE SCENARIO S TE R

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 R ITS

Constituent

VOCs

1 1.2 Tnchloroemene

1 2-&chioroethsne

1 2-Oichloroelhene (total)

2-Sulanane (UEK)

Acetone

Benzene

Chloroberuene

Chtootam

OKhtoromethsne

Ethytoenzehe

TetracNoroethene

Toluene

Tnchloroefhylene

Xytsnes Total

SVOCs

1 4J3*chlarobenzene

2 4 6-Tncfttoropnsnol

2 4-OicntofDphenol

2-CNoropnenol

2-H.josn.l~

3-MothvtpnenoV4-Melhy*phenol

4-ChkxoanAne

4-N*rt>»n4««

3en2o<g h )psnrlens

NsphtfuHene

NKroceftzene

Phenol

Peefccides

4 4 -OOT

bele-BHC

D«i*«i

g^mneOUC ILindenel

HeptacWor

HeftKiees

24-O

MCPP

PCBs

Total PCSi

skull

Arsenic

aer>tt»*r

Cnrontium

Cobelt

Mangenes*

Mercury

Nckat

ThaAnxr

Venedum

'nc

Telal

Oec.ae*y
WeigM

Ing

1ME-01

V2«E«

G7CE44

37SE-05

1 66E42

1JSE-04

liSE-01

kin Total

loeE-m

VKE-05

6T6E-M

375E-05

I68EJ52

î5e-<l»

126E-01

Develop
EKecta

Ing

2^3E-05

462E-<M

2 TOCOS

Inh

159EJJ3

SS8E-06

1 60€-03

Total

1 61E^>3

5SSE-06

462E-06

1 62E-Oi

Stood

EOects

Mg

233E-OS

490C-03

137E-03

1 64E-02

730E 04

2476-03

161E-04

19SE-03

909€-04

2B9E42

kin

1 SOE-05

203E-06

656E-06

236E-OS

Totsl

233E-OS

4906-03

1 37E-03

150E-05

1 64E-02

737E-04

2 47E-03

161E-04

195E-03

909E-04

269E-02

Uver

EDeets

Ino

432E-04

245E-03

137EXB

1806-04

4ME-06

1066*1

3-24E*3

97«tXO

4S2E-06

7306-04

1186-01

7696-03

4386J32

9456-04

34S6-03

247E-03

tlKE««0

Inh

2.SJ&HO

8H6JJ3

104E-02

1M6-04

1-286-02

6206-09

6566-06

2.5MXM

Tetel

2J3e>M

4326-04

106E-02

1 7E-02

360644

49«646

1 216-01

3-246-03

576tXO

462E-06

7376-04

11B6-01

7696-03

4316-02

9456-04

3456-03

247E-03

»t2E*00

Kfc*»>
Effects

**

1126-02

4326-04

49SE-06

3.24E-03

1636-01

7306-04

769E43

945644

2476-03

2576-03

192E-01

Inh

UJcXO

104E-02

1 266-02

6S6E06

UCeXO

Total

2.54E.OO

4 326 04

104E-02

4966-06

1 28E-02

3246-03

1 63E41

737E-04

7666-03

9456-04

2476-03

257E43

27SE44C

Neure

Effects
Ing

676E44

211E-02

2 18642

Mi

1 04642

1.27642

934641

362644

1 65E43

959EJD1

Totsl

104642

1J7E42

934641

3.62E44

676644

2 1642

1 65643

9 81641

Notes
Dec. Oecreesed

Oevelov Devetopntenu!
0/R Ooee^espooss

Gl GeslnMnlesijnsI
Ing Inoeslion

Inh Innelation

NA ERecl not edd4~e
Neuro Neurolccscel

MLE Uost UkeV Eivosm
PC&s Polychlonnsled Biphenyls

SVOCs SenwoMIIO Organc Compounds.

VOCi VoleUe Orgerac Compounos
Bold values tfxjxate en sxceedence or the target Kazan} index or 1 or values thai signrfcentty sontnoule lo en exceedenc*

RME MLE toxic endpoint Site R xls\r mle
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TAA8LEN-13

TOXIC ENDPOINTS FOR POTENTIAL NONC

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

Constituent

VOCs

1 1 J-Tnchtoroelhane

1 ̂ Dichtoroethene

1 -̂OKWoroethene (total)

2-Butanone (MEK]

Acetone

Benzene

CMorobenzene

Chtero*orrn

OicNorometfiene

Ethytbenzene

Tetnehtaroelhene

Toluene

Tnchloroethylene

Xylenes. Total

svoc.

1 4-DicNorobenzene

2 * 6-Tnchkxophenol

2 4̂ >chlorephenoi

2-OOenxihenol

2-NitToenilMe

344etrrytpheno.f4-Methy.phef.ol

4l-CMoroaniime

4 Nrtroetnline

Benzofs h itoerytene

Naphthalene

Nitrobenzene

Phenol

Pesbodee

4 4 -DOT

beta-SHC

D-eklnn

oamme-BHC (Ltndane)

Heptechtor

H4..rbic*d«s

24-0

MCPP

PCS*

Tot*pce>
ttUtAll

A/senic

B4trytn.nl

Chromium

Cobalt

•̂ngenese

Mercury

N<du>J

THalkim

Venedmrrt

2 me

Total

Notes

Dec. • Decreased
Develop • Developmental
CVR ' Doett-Resportse

Gl- Geetirotntesbnel

Ing - Ingesbon
Inh - Inhelation

NA - Effect not eddrlnre

Neuro - Neurotogica!
MLE • Most Uke*y EHpoitre

PCSs • Porychtor.na.ed 8-phenyli
SVOCs Senuvotetite Oroamc Compounds

VOCs • VoiMite Organic Compounds
Hold vetwei .ndtc*.* en exceedence ot the larf

tng

1T7E-04

177E-04

Gl

Effects
Inh

2.5i£*M

2J3E*«

Total

2-S3£«00

177E-04

2,S.)E>Of

Ret

ma

4Q4E-02

164E-02

5 ME -02

mdu

Effea

k*

ctive
tm

Total

404E-02

1B4E-02

588E-02

\

Ing

317E-04

317E-04

aecw

Eflbci
Inh

ler

Is

Total

317E-0.1

317E^K

(j

Imj

126E-OS

126E-05

Dec
ungei
Mi

ri*y
Total

1JZ6E-05

1.26E-05

Ing

NMJ

Effec
Inh

769E-OG

769E-06

1
Ca

Total

7696-06

T69E-06

Ing

S17E-02

601E-03

102E*02

B.73E-02

1.02E-M32

Immune

ttHect*
bih

S90E-02

S90E-02

ToUl

1 11E-01

601E-03

102£««2

673E-02

1B2E*02

RME_MLE toxic endpoint - Site R xls\r mle
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TAABLEN 13

TOXIC ENDPOINTS FOR POTENTIAL NONC
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 Rl/FS

Conetttuent

VOCs

1 1.2 Tnchtaroethene

1 2-D«Moroethane

1 2-OK l̂oroethene (total)

2-Butanone (UEK)

Acetone

Benzene

Cr-torobertzene

CMoroform

DicNorornethane

Elhytbenzene

Tetrechloroetnene

Toluene

TncNorOethytene

Xytenes ToUl

svoc.
1 4-Dichloroberizene

2 4 fr-Tnchtarophenol

2 4-DKhtoropher.o.

2 Chteroohenoi

2-Nttroen4ine

IMrtetnytonenoYeV-Methylphenol

4-Chloroen4.n«

4-N troanalir.*

B»ozo<3 h i)pery>ene

Naphthalene

Nitrobenzene

Phenol

Pesticides

4 4 DOT

be-e-BHC

C^4»r

oamma-SHC ( înoane]

Heptachkx

HertMcides

24-D

MCPP

PCI.*

Total PCB»

Uetali

Arsenic

Berylhurr

Chromium

Cobell

Manganese

Mercury

Nicke-

Thsirum

Vanediurn

!»>c

Total

Noles

Dec. Decreased
Develop OevelopmenLal
0/R Dose. Response

Gt Gesiromtetlina!
Ing Ingeslxx.
Inh Inhe-abon

NA Effect not additive
iSeuro Neurotooic...

MLE Mosl LiluXy Exposure
PCBs Po ĉhaonneled Btphenyti

SVOCi Semrvolatate Organic Conxxxmd*

VOCs VoteuW Orgenic Compounds

Bold veiuet indicate an exceedence ol the tan;

>"Q

537E-02

5 37E-02

SphM

Effec

Inh

n

la

Total

537E.C2

S37E-432

IMO

102E««2

3 17E-04

102E*4J2

Stun

EffecU
Inh

2-53E+40

2.53E-HJO

Total

2.0E400

102E*02

3 17E-04

1ME*02

big

io2£*o:

102E+02

Eye

•ffec
bih

a
Total

102£*02

102E+02

InO

7 30E-04

730EXW

tUren.,1

Eft*ct*
Inh

6S6C-O6

E56E-06

Total

737E-04

737E-O4

Rti

Ing

• 77E-04

1 77E-04

epin

Effec
tnh

Unry
ts

T««al

1 77E-04

1 77E-O4

f!

Ing

368E-03

1 04E-04

HA

Mom

taper
Mi

e

led

Total

366E-03

104E-04

NA

RME_MLE loxic eodpoint Site R xls\r mle
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TABLEN14

TOXIC ENDPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS OUTDOOR INDUSTRIAL WORKER RME SCENARIO SITE S

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

Constituent

VOCi

4 Melhyl 2 penlanone (MIBK)

Benzene

Chlorobenzene

Dfchloromethane

Ethylbenzene

Tetrachloroethene

Toluene

Tnchloroethylene

Xylenes Total

SVOCi

2 4 6 Trichlorophenol

2 Nitroaniline

4 NitroaniUne

Pesticides

4 4 DDT

beta BHC

gamma BHC (L)ndane)

Heplachlor

Herbicides

Penlachlorophenol

PCBs

Tolal PCBs

Develop

Effects
Ing Inh

2 22E 03

1 40E-03

3 62E-03

Total

2 22E 03

1 40E-03

3 62E-03

Blood

Effect!
Ing

7 16E-03

7 16E 03

Inh

104E05

649E06

1 69E 05

Total

1 04E 05
717E03

7 18E 03

Liver

Effects

Ing

1 21E02

3 27E 02
9 42E 03

1 13E03

5 53E 03

6 08E 02

Inh

3 25E 02
9 52E 05

1 18E04

327E02

Total

3 25E 02
9 52E 05

1 1BE04

1 21E02

3 27E 02
9 42E 03

1 13E 03

5 53E 03

9 35E 02

Kidney

Effects
Ing

327E 0'

942EO)

553E05

4 76E-0'

Inh

1 18E 04

1 18E-04

Tolal

1 186-04

3 27E-02

942E-03

5 53E 03

4 77E-02

Neuro

Effects
Inp Inh

3 26E-02

4 76E-02

1 17E-01

1 97E-01

Total

3 26E 02
4 76E 02

1 17E-01

1 97E-01

Reproductive

Effects
Ing

3 09E 02

309E-02

Inh Tolal

3 09E-02

3 09E-02

Notes

Develop Developmental

D/R Dose Response

Ing Ingestion

Inh Inhalation

NA Effect not additive

Neuro Neurological

PCBs Polychlorinated Biphenyls

RME Reasonable Maximum Exposure

SVOCs Semivolalile Organic Compounds

VOCs Volatile Organic Compounds

Bold values Indicate an exceedence or the target hazard Index of 1 or values that significantly contribute to an exceedence

RME Toxic Endpoint Sife S xlsSite S RME
August 31 2003

Revision 0
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TABLE N 14

TOXIC ENDPOINTS FOR POTENTIAL f

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RlfFS

Constituent

VOCs

4 Methyl 2 penlanone (MIBK)

Banzen»

Chlorobenzene

Dichloromethane

Ethylbenzene

Tetrachtoroethene

Toluene

Trlchloroethylene

Xylenes Total

SVOCs
2 4 6 Trichlorophenol

2 Nitroaniline

4 Nitroaniline

Pesticides

4 4' DDT

beta BHC

gamma BHC (Lindane)

Heptachlor

Herbicides

Pentachlorophenol

PCBs

Total PCBs

• —

Notes

Develop Developmental

D/R Dose Response

Ing Ingestion

Inh Inhalation

NA Eftect not additive

Neuro - Neurological

PCBs Polychlorinaled Biphenyls
RME Reasonable Maximum Exposure

SVOCs Semivolalile Organic Compour

VOCs Volatile Organic Compounds

Bold values Indicate an exceedence of t

Ing

1 68E+01

II.HJMI

1

Immun*

EffACt*

Inh

3 55E-03

Jtl-iHJiH

Total

3 55E-03

1 66E»01

Bi.MJ'il

Ing

1 ME+01

il.MJMI

Skin

Effects

Inh

'

Total

1 66E»01

1 66E»01

mg

1 6«E*01

1 66E»01

Eye
Effects

Inh Total

1 66E+01

1 66E«01

Ing

Skeletal

Effects
Inh

2 22E 03

2 22E 03

Total

2 22E 03

2 22E 03

RME T^xic Endpoint - Site S xlsSile S - RME
August 31 2003
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TABLE N15
TOXIC ENDPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS - OUTDOOR INDUSTRIAL WORKER MLE SCENARIO SITE S

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

Constituent

VOCs

4 Melhyl-2-pentanone (MIBK)

Benzene

CMorobenzene

Dichloromethane

Elhylbenzene

Tetrachloroelhene

Toluene

Trichloroelhylene

Xylenes Total

SVOCs

2 4,6 Tnchlorophenol

2 Nitroaniline

4-Nilroanllme

Pesticides

4.4'-ODT

beta BHC

gamma BHC (Lindane)

Heptachlor

Herbicides

Penlachlorophenol

PCBs

Tolal PCBs

Develop

Effects

Ing Inh

3 54E-04

2 SOE -04

604E-04

Totsl

354E04

2 SOE 04

604E-04

Blood

Effects

Ing

2 20E 03

2 20E-03

Inh

3 94E-06

206E-06

600E-06

Total

394E-06

2 20E 03

221E-03

Liver

Effects

Ing

3 65E-03

9 88E-03

2 85E-03

3 42E-04

1 67E-03

1 84E-02

tnh

4 55E-03

1 73E 05

2 94E-05

4 60E-03

Total

4 55E-03

1 73E 05

2 94E-05

3 65E-03

9 88E-03

2 85E-03

3 42E-04

1 67E 03

2 30E-02

Kidney

Iff eels

Ing

-

9 88E 03

2 85E-03

1 67E 03

1 44E 02

Inh

2 94E-05

2 94E-OS

Totsl

2 94E-05

9 88E-03

2 BSE 03

1 67E 03

1 44E-02

Neuro

Effects

Ing Inh

4 54E-03

6 54E-03

1 756^)2

2 86E 02

Notes

Develop Developmental

D/R Dose Response

Ing - Ingestion

Inh - Inhalation

MLE - Mosl Likely Exposure

NA • Effect not additive

Neuro Neurological

PCBs - Polychlonnated Biphenyls

SVOCs - Semlvolat/le Organic Compounds

VOCs Volallle Organic Compounds

Bold values indicate an exceedence of the target hazard Index of 1 or values that significantly con nbule lo an exceedence

Totsl

454E03

654E-03

1 75E-02

-

2 86E-02

Reproductive

Effects

Ing

—

9 56E 03

-

958E-03

Inh Totsl

9 56E-03

9 56E-03

MLE Toxic Endpoint - Site S xlsSite S - MLE
August 31,2003
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TABLE N15

TOXIC ENDPOINTS FOR POTENTIAL I

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RIIFS

VOCs

4 Methyl 2 pentanone (MIBK)

Benzene

Chlorobenzene

Dlchloromelhane

Ethylbenzene

Telrachloroethene

Toluene

Trtchloroethylene

Xylenes Total

SVOCs

2 4 6 Trichlorophenol

2 Nitroaniline

4 Nitroaniline

Pesticides

4 4 DDT

beta BHC

gamma-BHC (Lindane)

Heptachlor

Herbicides

Pentachlorophenol

PCBs

Total PCBs

Notes

Develop Developmental

D/R Dose Response

Ing Ingestion

Inh Inhalation

MLE Most Likely Exposure

NA Effect not additive

Neuro Neurological

PCBs Polychlonnated Biphenyls

SVOCs Semrvolatile Organic Compou

VOCs Volatile Organic Compounds

Bold values Indicate an exceedence ol t

_lng__

5 17E»00

S 17E»00

i

Immune

Effects

7 63E-04

763E-04

7636-04

5 17E«00

S 17E*00

517E»00

5 17E«00

Skin

Effects

5 17E«Ofl

5 17E*00

5 17E»00

5 17E«00

Eye

Effects

5 17E»00

S 17E«00

_^L.

Skslstal
1 Heels

354E-04

3 54E-04

354E-04

354E-04

MLE1 Endpoint Site S xlsSite S MLE
August 31 2003
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TABLE N 16

TOXIC ENDPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS CONSTHUCTIONAJTIIITY WORKER RMF SCENARIO SITES

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

Constituent

VOCs

4 Methyl 3 penlanone (MIBK)

Benzene

Chlorobenzene

Dichloromethane

Ethylbenzene

Tetrachloroethene

Toluene

Tnchloroethylene

Xylenes Total

SVOCs

1 3 Dichlorobenzene

1 4 Dichlorobenzene

2 4 6 Trichlorophenol

2 Nitroaniline

4 Nilroaniline

bis(2 E(hylhexyl)phlhalale

Naphthalene

Pesticides

44 DDT

Aldnn

beta BHC

Dieldnn

gamma BHC (Lmdarie)

Heptachlor

Herbicides

Pentachlorophenol

PCBs

Total PCBs

Meltls

Chromium

Dec Body

Weight

Ing

549E04

611E03

347E04

701E03

Inh Totsl

549E-04

6 11E-03

347E-04

7 01 E-03

Develop

Effects
Ing

1 11E03

1 11E03

Inh

3 62E-03

2 SOE -03

5 92E-C3

Tolsl

3 62E 03

2 30E-03

1 11E03

7 03E-03

Blood

Effects

Ing

222E03

3 16E 03

5 3BE-03

Inh

1 51E04

939E05

-

245E04

Total

2 22E-03

1 51E-04

3 26E 03

5 63E-03

Ing

832E-04

9 99E-03

164E04

1 B3E-03

549E-04

4 99E-03

1 33E-01

1 11E-03

104E03

5 33E-03

105E03

1 44E 02

1 27E-03

4 16E-03

499E-04

2 44E 03

1 83E-01

Liver

Effects
Inh

5 34E 02

157E04

203E04

9 86E 06

164E06

5 38E-0<

Total

832E 04

634E02

320E04

1 83E 03

752E04

4 99E 03

1 33E 01

9 86E 08

1 11E03

1 04E 03

I 5 3 3 E 03

1 05E 03

1 44E 02

1 27E 03

4 16E 03

499E04

2 44E 03

2 37E 01

Kidney

Effects
Ing

832E-04

1 83E-03

4 99E 03

1 44E-02

4 16E-03

2 44E-03

2 87E 02

Inh

203E-04

203E-04

Total

8 32E-04

1 83E 03

203E04

4 99E 03

1 44E 02

4 16E 03

2 44E 03

2 89E-02

Nsuro

Effects

Ing

832E 04

832E04

Inh

5 22E-02

7 83E 02

1 86E-01

3 17E 01

Notes

Dec Decreased

Develop Developmental

D/R Dose Response

Ing Ingestton

Inh Inhalation

NA Effect not additive

Neuro Neurological

PCBs Porychlonnaled Biphenyls

RME Reasonable Maximum Exposure

SVOCs Semivoiatile Organic Compounds

VOCs Volatile Organic Compounds

Bold values indicate an exceedence of the target hazard index of 1 or values that significantly contnbule lo an exceedence

Totsl

832E04

5 22E-02

7 83E 02

1 86E-01

-

3 18E 01

RME Toxic Endpoint Site S xlsSite S RME
August 31 2003
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TABLE N16

TOXIC ENOPOINTS FOR POTENTIAL N(

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

Constituent

VOCs

4 Methyl 2 pentanone (MIBK)

Benzene

Chlorobenzene

Dichloromethane

Tetrachloroethene

Totuene
Tnchloroethylene

Xytenes Total

SVOCs

1 3 Dichlorobenzene
1 4 Dichlorobenzene

2 4 6 Trichlorophenol

2 NilroanAne

4 Nitroaniline

bls'2-Ethylhe«yl)phthalate

Naphthalene

Pesticides

4 4 DDT

Aldnn

beta BHC

Dieldnn

gamma BHC (Lmdane)

Heptachlor
Herbicides

PenuKhkxophenol

PCBs

Total PCBs

Metals

Chromium

Reproductive

Effects

Ing

1 37E 02

1 37E 02

Inh Total

1 37E-02

-

1 37E-02

Dsc

Longevity
Ing

611E03

611E-03

Inh Tout

611E03

611E03

Mass

Effects
Ing Inh

1 05E 04

105E-04

Total

1 05E 04

105E-04

Immune

Effects

Ing

154E03

ISCE'OO

« WE*00

Inh

5 84E-03

SS4E-03

Totsl

7 39E 03

1 S6E«00

• ME»00

Skin

Effects

Ing

85UE»00

»56E»00

Inh Total

»ME»00

IME»00

Ey.

Effects
Ing

1 5UE«00

»56E>00

Inh Totsl

»56E«00

I9«E*00

Thyroid

Effects

Ing

2 22E-03

2 22E-03

Inh Totsl

2 22E 03

2 22E 03

Notes

Dec Decreased

Develop Developmental

D/R Dose Response
Ing Ingestion

Inh Inhalation

NA Effect not additive

Neuro Neurological

PCBs Pofychlonnated Biphenyls

RME Reasonable Maximum Exposure

SVOCs Semrvolatite Organic Compound

VOCs Volatile Organic Compounds

Bold values indicate an exceedence of the

RME T - Endpoint Site S xlsSite S RME
August 31 2003

Revision 0
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TABLE N 16

TOXIC ENDPOINTS FOR POTENTIAL NC

HUMAN HEALTH RISK ASSESSMENT

SAUGET ARE A 2 RI/FS

Const rtusnt

VOCs

4 Methyl 2 pentanone (MIBK)

benzene

Chlorobenzene

Dichloromelhane

Ethylbenzene

Tetrachtoroetriene

Toluene

Tricntoroelbyl&ne

Xylenes Total

SVOCs

1 3 Dtchlorobenzene

t 4 Oicfilorobenzene

2 4 6-Tnchkxophenol

2 Nitroanihne

4 Nitroanilme

bis(2 Elhylhexyllphlhalale

Naphthalene

Pesticides

44 DDT

Atdnn

beta BHC

Dieldnn

gamma BHC (Lindane)

Heptachlor

Herbicides

Pentachlorophenol

PCBs

Total PCBs

Metals

Chromium

Skslstsl

Effects

Ing Inh

| 3 62E 03

3 62E-03

Total

362E03

3 62E-03

Respiratory

Effects
Ing

—

-

Inh

3 15E-02

3 15E-02

Totsl

3 15E 02

3 15E 02

None

Reported

Ing

751E-03

NA

Inh Totsl

—

751E-03

NA

Notes

Dec Decreased

Develop Developmental

D/R Dose Response

Ing Ingestion

Inh Inhalation

NA Effect not additrve

Neuro Neurological

PCBs Polychlonnated Biphenyls

RME Reasonable Maximum Exposure

SVOCs Semrvolalile Organic Compound

VOTs Volatile Organic Compounds

told values indicate an exceedence ol the

RME Toxic Endpoint - Site S xlsSite S - RME
August 31 2003

Revision 0
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TABLE N 17

TOXIC ENOPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS TRESPASSING TEENAGER RME SCENARIO SITES

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

Constituent

VOCs

4 Methyl 2 pentanone (MIBK)

Benzene

Chlorobenzene
Dichloromethane

Ethylbenzene

Tetracnkxoethene

Toluene

Tnchloroethylene

Xylenes Tolal

SVOCs

2 4 6 Trichlorophenol

2 Nitroaniline

4 Nitroaniline

Psstlcldss

4 4 DDT

beta BHC
gamma BHC (Lindane)

Heptachlor

Herbicides

Pentachlorophenol

PCBs

Total PCBs

Develop

Effects
Ing Inh

849E-05

534E-05

-

1 38E-04

Total

849E-05

534E-05

1 38E-04

Blood

Effects
Ing

2 93E-03

2 93E-03

Inh

199E07

2 48E 07

647E07

Total

3 99E 07

2 93E 03

2 93E 03

Liver

Effects
Ing

4 94E 03

1 34E 02

3 86E 03

4 63E 04

2 26E 03

2 49E 02

Inh

1 24E 03

364E06

449E06

1 25E 03

Total

1 24E 03

364E06

449E06

4 94E 03

1 34E 02

3 86E 03

463E04

2 26E 03

2 62E 02

Kidney

Effects

Ing

134EO'

3 86E 0 1

226EO!

195EO'

Inh

449E06

4 49E-06

Total

4 49E-06

t 34E-02
3 86E-03

2 26E-03

1 95E-02

Neuro

Effects
Ing Inh

1 24E-03

1 82E-03

4 46E-03

-

7 52E-03

Total

1 24E-03

1 82E-03

4 46E-03

7 52E-03

Reproductive

Effects
Ing

--

1 27E 02

1 27E-02

Inh Total

1 27E 02

1 27E-02

Notes

Develop Developmental

D/R Dose Response

Ing Ingestion

Inh Inhalation

NA Effect not additive

Neuro Neurological

PCBs Polychkxlnaled Biphenyls

RME Reasonable Maximum Exposure

SVOCs Semivolatile Organic Compounds

VOCs Volatile Organic Compounds
Bold values indicate an exceedence of the target hazard index of 1 or values that significantly contribute to an exceedence

RME Toxic Endpoint - Site S xlsSite S - RME
August 31 2003

Revision 0
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TABLE N17

TOXIC ENDPOINTS FOR POTENTIAL t

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

Constituent

VOCs

4 Methyl 2 pentanone (MIBK)

Benzene

Chlorobenzene

Dlchloromethano

Ethylbenzene

Tetrachloroethene

Toluene

Trlchloroelhylene

Xylenes Total

SVOCs

2 4 6 Trichlorophenol

2 Nitroanlllne

4 Nitroaniline

Pesticides

4 4 DDT
beta BHC

gamma BHC (Lindane)

HeptBchlor

Herbicides

Pentachlorophenol

PCBs

Tolal PCBs

Notes

Develop Developmental

D/R Dose Response

Ing Ingestion

Inh Inhalation

NA Effect nol additive

Neuro Neurological

PCBs Polychlorinated Biphenyls

RME Reasonable Maximum Exposure

SVOCs Semivolatile Organic Compour

VOCs Volable Organic Compounds

Bold values Indicate an exceedence. of t

Ing

691E»00

691E*00

T

Immune

Effects
Inh

1 36E 04

1 36E-04

Total

1 36E-04

691E+00

691E+00

Ing

6 91 EtOO

«91E*00

Skin

Effects
Inh Total

«91E«00

6 91E+00

Ing

691E+00

6 91E+00

Eye

Effects
Inh Total

«91E«00

« 91E«00

Ing

Skeletal

Effects
Inh

8 49E 05

8 49E 05

Tolal

8 49E OS

8 49E 05

RME Toxic Endpoint Site S xlsSite S - RME
August 31 2003

Revision 0
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TABLE N-18

TOXIC ENDPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS . RECREATIONAL FISHEH - CARP FILLET . RME SCENARIO - SITE Q POND

HUMAN HEALTH RISK ASSESSMENT

SAUGET AHEA 2 RI/FS

Constituent

SVOCs

Dis(2-Elhy1r»»yl)phlhatal»

Pesticides

4.4-.DOT

alpha Chkxdane

bela-BHC

Dieldnn

PCBs

Total PCBs

Metals

Arsenic

Manganese

Mercury

Liver

Effects

Ing

2 86E-03

7 S4E-02

3 66E-03

« 48E-03

4 34E-01

5 23E-01

Inh Total

2 86E-03

7 54E-02

3 66E-03

6 48E-03

4 34E-01

9 23C-01

Kidney

Effects
Ing

6 48E-03

» 4BE-03

Inh Total

64BE-03

6 48E-03

Neuro.

Effects

Ing

348E-04

348E-04

Inh Total

348E-04

348E-04

Vascular

Effects
Ing

3 12E-01

3 12E 01

Inh Total

3 12E-01

: 12E-01

Immune

Effects
Ing

S.71E»01

941E-02

S.72E»01

Inh Total

5.71E«)1

541E-02

5.72E101

Skin

Effects

ln«

5.71E»01

3 12E-01

5.76£»01

Inh Total

S.71E«01

3 12E-OI

5.75E»01

Ey«

Effects
Ing

5.71E»01

5.71EH1

Inh Total

5.71E»01

5.7fE*01

Notes
D/R - Dose-Response

Ing - Ingeslion

Inh • Inhalelon

NA - Effect nol addilive

Neuro - Neurological

PCBs - Porychbrmstsd Biphenyls

RME - Reasonable Maximum Exposure

SVOCs - Semwolatile Organic Compounds

9old values indicate an exceedance ol the target hazard index of 1. or values Ihel significantly conlribula lo an exceedenca

RMt Toxic Endpoint - Site Q Pond - Carp xlsSite Q Pont) Carp- RME
August 31.2003

Revision 0
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TABLE N19

TOXIC ENOPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS RECREATIONAL FISHER CARP FILLET MLE SCENARIO SITE O POND

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

Constituent

SVOCs

bis(2 Elhylhexyl)pMhalate

Pesticides

44 DDT

•Ipna CMordane

beta BHC

Dieldnn

PCBs

Total PCSs

Metals

Arsenic

Manganese

Mercury

Liver

Effects

Ing

3S7E04

9 43E 03

497E04

810E04

9 43E 02

S53E02

Inh Total

357E04

9 43E 03
4 57E04

810E-04

5 43E 02

6 53E 02

Kidney

Effects

Ing

810E04

B10E04

Inh Total

810E04

8 IDE 04

Neuro

Effects

Ing

362E05

362E-05

Inh

Notes

D/R Dose Response

Ing Ingestion

Inh Inhalation

MLE Most Likely Exposure

NA Effect not addilrve

Neuro Neurological

PCBs Potychlonnaled Biphenyls

SVOCs Semivolalile Organic Compounds

Bold values indicate an exceedence of the target hazard index of 1 or values thai signrficantly contnbule lo an exceedence

Total

3 62E-05

t362E05

Vascular

Effects

Ing

- -

3 90E 02

3 ME 02

Inh Total

90E02

SOE 02

Immune

Effects

Ing

7 14E»00

6 76E 03

7 15E»00

Inh Total

714E»00

8 76E 03

715E*00

Skin

Effects

Ing

714E»00

390E02

7 UE«00

Inh Total

7 14E«00

3ME-02

71IE«00

Eye

Effects

Ing

7 14E»00

7 14E»00

Inh Total

7 14E*00

7 14E»00

MLE Toxic Endpoint Site Q Pond Carp xlsSite Q Pond Carp- MLE
August 31 2003

Revision 0
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TABLE N 20
TOXIC ENDPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS-RECREATIONAL FISHER BLACK BULLHEAD FILLET RME SCENARIO SITE 3 POND

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

Constituent

Pesticides

4.4'-DDT

alpha-Chlordane

Dleldrln

PCBs

Total PCBs

Metals

Arsenic

Manganese

Mercury

Liver

Effects
Ing

8 23E-02

2 29E-03

229E-01

3 13E-01

Inh Total

B 23E-02

229E-03

2 29E-01

3 13EX>1

Neuro

Effects
Ing

3 48E-04

3 48E-04

Inh Total

3 48E-04

3 48E-04

Vascular

Effects
Ing

2 97E-01

2 97E-01

Inh Total

2 97E-01

2 97E-01

Irimune
Iflecls

Ing

2.21E»01

1 90E-01

2.23E+01

Inh Total

221E*01

1 90E-01

2 23E+01

Skin

Effects

Ing

2.21E*01

297E-01

2.24E»01

Inh Total

2 21E»01

2 97E-01

2 24E*01

Notes

Eye
Effects

Ing

2.21E*01

2.21E*01

Inh Total

221E»01

2 21E+01

D/R * Dose-Response
Ing - Ingestion

Inh - Inhalation

NA - Effect not additive

Neuro - Neurological

PCBs - Polychlorinated Biphenyls

RME - Reasonable Maximum Exposure

Bold values Indicate an exceedence of the target hazard Index of 1. or values that s gnificantly contribute to an exceedence

RME " '-. Endpoint - Site Q Pond - Black Bullhead xlsSite Q Pond BIk Bullhead- RME
August 31,2003

P"->sion 0
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TABLE N 21

TOXIC ENOPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS RECREATIONAL FISHER BLACK BULLHEAD FILLET MLE SCENARIO SITE O POND

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

Constituent

Pesticides

4 4' DDT
alpha Chlordane

Dleldrln

PCBs

Total PCBs

Metals

Arsenic

Manganese

Mercury

Liver

Effects
Ing

1 03E-02
286E-04

288E-02

3 91 E-02

Inh Total

1 03E-02

288E-04

286E-02

3916-02

Neuro

Effects
Ing

3 62E 05

3 62E-05

Inh Total

3 62E 05

3 62E 05

Vascular

Effects
Ing

371E02

371E02

Inh Total

371E02

371E02

Immune

Effects
Ing

276E*0)

2 38E 0.'

279E+0)

Inh Total

2 76E»00

2 38E-02

Skin

Effects

Ing

2 76E»00

371E-02

Inh Total

2 76E+00

371E-02

Eye

Effects
Ing

2 76E*00

Inh

asssssssss«riTT^TTi amaTinm.m.mm!!3!!n nrarrn^jgg^

Total

2 76E«00

2 7«E*00

Notes

D/R Dose-Response

Ing Ingestion

Inh Inhalation

MLE - Most Likely Exposure

NA Effect not additive

Neuro Neurological

PCBs Polychlorinated Biphenyls

Bold values indicate an exceedence of the target hazard Index of 1 or values that significantly contribute to an exceedence

MLE Toxic Endpoint - Site Q Pond - Black Bullhead xlsSite Q Pond BIk Bullhead MLE
August 31. 2003

Revision 0
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TABLE N-22

TOXIC ENDPOINTS FOR POTENTIAL NONCARCINOGENIC EFFECTS - CONSTRUCTION/UTILITY WORKER - RME SCENARIO - SITE Q NORTH

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

Constituent

VOCs

1 2-Dchloroeinane

4-Metnyl-2 Mrnanone (MIBK)

Acetone

Benzene

Chtoroberuene

Dehtoromethane

Ethyfcenzene

TetracMoroelhene

Trxhtoroemylene

Xylenes Total

SVOCs

2 4 6-Tnchloropheno!

2 4-Dchloropnenol

2 4-Owne1hylphenc4

2-Chkxophenol

2-Nrtroan*.ne

3-Methyl[ihenol/4-M«nylphenol

4-Chloroaniane

4-N«roan*ne

Naphthalene

Nitrobenzene

Phenol

Pentodes

rjeu-SHC

Dwlonn

•ndnn Kelone

Herbicides

24-D

Pentachlorophenol

PCBi

Tolal PCBs

Metals

Anwnony

Arseoc

Janum

Cadrrwum

Manganese

Nckel

Zinc

Total

Dee. Body

Ing

615E-04

485E-05

481E-04

5538-03

2456-04

1 156-04

7036-03

Inh Tosal

e 15E-04

485E-05

481E-04

SK3EJ13

245E-04

1 15E-O4

7 03E-03

Develop

Effects
Ing Inh

168E-04

690E-04

4 076-02

4 15E42

Total

168E-04

6 TOE -04

4 07E-02

4 15E-02

Blood
Effects

Ing

2J9E-04

1 S4E-03

2 87E-02

1256-01

6 92E-03

1 37E-04

1 63E 01

Inh

203E-04

2036-04

ToM

259E-04

203E-04

1 94E-03

2 876-02

125E^)1

6 926-03

137E-04

1 C4E-01

Liver
Effects

Ing

5236-05

378E-05

319E<3

8906-06

1JOE-05

615E-04

164E-03

2 876-02

1 036-03

194E-Q3

2446-04

1.25E-01

1316-01

2946-01

Inh

3776-C1

150E-02

1496-05

1 726-03

3946-C1

Tots!

377E-01

5236-05

3786^)5

182E-02

2386-05

1306-05

234E-03

1646-03

i «7fc-02

103E-03

1946-03

244E44

1256-01

1 316-01

689E-01

Kidney

Effects

••9

9 61 E-04

5J3E-05

3786-05

130E-05

2 U7t-fU

1 036-03

1J56-01

1 316-01

682E-03

371E«3

298E41

Inh

377E-01

1 726-03

3796-01

ToOl

3 78E-01

5236-05

3786-05

130E-05

1 726-03

z87t-OZ

1 036-03

1 256-01

1 31E-01

6B2E-03

371E^)3

6 77E-01

Notes

>ec Decreased

)evekx> - Developmental
O/R Dose-Response

Gl • Gastromtestrol
Ing - Ingestcn
Inh - InhataUon

NA Effect not addrtive
Neuro • Neurotagcal

PCBs - Polychlonnaled Biphenyls
RME - Reasonable MaxMnum Exposure

SVOCs - Semwoiatee Organic Compounds

VOCs - VolaUe Organic Compounds
lold values mdcale an exceedence of the target hazard ndex of 1 or values that signfcantty contnbute lo an exceedence

RME_MLE toxic endpoint - Site Q North xte\q north RME
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TABLE N-22

TOXIC 6NDPOINTS FOR POTENTIAL NCt
HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

e
VOCs

1 2-OehloroetnaiK

4-Methyl-2-pentanone (MIBK)

Acetone

Benzene

Chlorotenzene

Dichloromethane

Ethylbenzene

Tetrachloroethene

Tnchloroethylene

Xylenes Total

SVOCs

2 4 6-Tnchloroph«nol

2 4-Ochtorophenol

2 4-Dimethylphenol

2-CMorocftenol

2-Nrtroansine

3-Methylpnenot/4-MelhylDrtenol

4-Chtofoanihoe

4-Nitroanilme

Naphthalene

Nitrobenzene

Phenol

Pesticides

bela-BHC

Dieldnn

Endnn Kelone

HertxcKfei

24-O

Pentachlorophenol

PCBs

Total PCBs

Meals

Antimony

Arsenc

Banum

Cadmium

Manganese

Nickel

Zinc

Total

H*UR>
Effaco

mg

5.236-05

2 596-04

4816.04

244E-04

304E-04

1 34E-03

Inh

1416-03

581E-02

595E-02

Tool

5J3E-05

1 416-03

5816-02

2S9E-04

4816-04

244E-04

304E-04

608E-02

Gl
Effects

Ing bin

3776-01

3776-01

Total

3776-01

3776-01

Reproductive
Effects

Ing

«.43E*00

2S8E-02

1.456*00

Ml ToOl

8-436*00

258E-02

«.45E*00

Vascular
Effects

Ing

246E-03

2.466-03

Mi ToOl

2 466-03

2466-03

Dec.
Longevity

Ing

4856-05

6 926-03

697E-03

Ml Tool

485E-05

6926-03

697E-03

Immune
Effects

Ing

6496-03

1J2E-HM

511E^)1

2JJE«00

mh

222E-02

222E-02

ToOl

2 876-02

1.126*00

5116-01

2.36£*«0

Notes
Dec - Decreased
Develop - Developmental
D/R - Dose-Response
Gl - Gastrointestinal
Ing - Ingeston
Inti - Inhalation

NA - Effect not addijve
Neuro - Neurological
PCBs - PolycWormaled Biphenyls
RME - Reasonable Maximum 6xposure
SVOCs - Semrvolatee Orgarsc Compounds
VOCs - Volatile Organic Compounds
BoM values fidcate an exceedence of the ti

RME_MLE toxc endpoint - Site Q North xls\q north RME
August 31.2003
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TABLE N-22

TOXIC ENDPOINTS FOR POTENTIAL NC+

HUMAN HEALTH RISK ASSESSMENT

SAUG6TAREA2RVFS

Constituent

VOCs

1 2-Ochloroethane

4-Methyl-2-penianone (MBK)

Acetone

Benzene

Chlorobenzene

Dchtoromethane

6tnyfcenzene

Telrachloroethene

Tnchloroethylene

Xylenes Total

SVOCs

2 4 6-Tnchloroprienol

2 4-Ochtorophenol

2 4-Oimethylpnenol

2-Chtarophenol

2-Nrt-oaniline

3-Methylphenol/4-Melhylphenol

4-Chlcro8nilaie

4-N<roaniline

Naphthalene

Nitrobenzene

Phenol

Pssbodes

beta-BHC

Dieldnn

Endnn Ketone

HwtucKles

24-O

Pentachlorophenol

PCBs

Total PCBs

Uetals

Antimony

Anenc

3anum

Cadmium

Manganese

Nekel

ZJIK

Total

Spleen
Effects

Ing

2386-02

2386-02

Inh Tool

238E-02

23BE-02

Skm
Efheo

Ing

5116-01

2 466-03

5146-01

Ml

3776-01

3T7E-01

Total

3 77E-01

511E-01

2 466-03

891E-01

Eys
Effects

Ing

5 116-01

5 11E-01

Ink ToOl

5116-01

5116-01

Adrenal

kig

2 87E-02

287E-02

Inn Tool

287E-02

2876-02

Sketeol
6ffects

sng Ml

1686-04

168E-04

Tool

168E-04

168E-04

Notes
Dec - Decreased
Develop - Developmental
DrT* - Dose-Response
Gl - Gastrointestinal
Ing - Ingestxjn
Inh - Innalaoon

NA - Effect not additive
Neuro - Neurotogcal
PCBs - Porychknuled Biphenyls
RME - Reasonable Majumum Exposure
SVOCs - SemivolaUe Organic Compounds
VOCs - Voiatae Orgamc Compounds
kdd values wMlx t̂e an exceedence of the ti

RME.MLE toxic endpoint - Site Q North xts\q north RME
August 31 2003
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TABLE N-23

TOXIC ENOPOINTS FOR POTENTIAL NONCARCINOG6NIC EFF6CTS - CONSTRUCTION/UTILITY WORKER - MLE SCENARIO • SITE Q NORTH

HUMAN HEALTH RISK ASSESSMENT

SAUGET AREA 2 RI/FS

Constituent

VOCs

1 j-Ckchlomeinane

4-Meihyl-2-p«ntanone (MIBK}

Acetone

Benzene

Chtoroberuene

Oehlorometfiane

Elhylbenzene

Telrachlcroelhene

Tnchloroelhylene

Xylenes Total

SVOCs

2 4 6-TncMoropherd

2 4-Dtchlorocnenol

2 4-Dtfnelnylprienoi

2-CNorophenol

2-Nmoanline

344ethylprierioV4-Melhylorienol

4-ChUroaniane

4J*troan*ne

Naphthalene

Nitrobenzene

Phenol

Pesticides

beta-BHC

Dieldnn

Endnn Ketone

Herbicides

24-D

Pentachlorophenol

PCBs

Total PCBs

Meois

Antimony

Arsenic

lanum

Cadmium

Manganese

Nickel

Zinc

Tool

Dec. Body
Weight

Ing

2786-04

7076-06

240E-04

2766-03

123E-04

5776-05

347E-03

Ml ToOl

2786-04

7076-06

2406-04

2 76E-03

123E-04

5776-05

3 476-03

Develop
Effects

Ing Ml

5 ME -05

9206-05

5 546-03

569E-03

Tool

504E-05

92QE-05

5546-03

569E-03

Stood

mg

1 29E-04

9686-04

1 44E-02

6 276-02

1 116-03

684E-O5

7946-02

mh

375E-05

3756-05

Tool

1 296-04

3756-05

968E-04

1 44b-02

6 276-02

1 116-03

6846-05

794E-02

Liver

Ing

261E-05

189E-05

160E-O3

4456-06

1916-06

278E-04

7826-04

144E-02

5146-04

380E-04

1226-04

6 27E-02

6546-02

14«£-01

kih

1 11E-O1

4506-03

4466-06

225E-04

1 15E-01

Tool

1 11E-01

2616-05

1896-05

6096-03

891E-06

1 916-06

5026-04

7826-04

1 44fc-OZ

5146-04

3BOE-04

122E-04

627E-02

654E-02

2 626-01

Kidney
Effects

Ing

478E-04

261E-05

1896-05

191E-06

1 44b-02

5146-04

627E-02

654E-02

99SE-04

8 586-04

1456-01

Inh

1 11E-01

2256-04

1 11E-01

Tool

1 116-01

261E-05

189E-05

1 916-06

225E-04

1 44t-0^

5«E-04

6 27E-02

6S4E-02

9956-04

858E-04

2566-01

Notes
Dec -Decreased
Develop -Developmental
D/R - Dose-Response
Gl • Gastrointestinal
Ing - Ingestion
Inh - Inhalation

MLE - Most Ukely Exposure

NA - Effect not addihve
Neuro -NeirologKal
PCBs - Polychlonnated Biphenyls
SVOCs - SemvoiatHe Organ* Compounds
VOCs Volatile Organic Compounds
Bold values indote an exceedence of Ihe target hazard index of 1 or values that s&iificantly contnbute lo an exceedence

RME^MLE toxic endpoint - Site Q North xls\q north MLE
August 31.2003
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TABLE N-23

TOXIC 6NDPOINTS FOR POT6NT1AL NON"

HUMAN HEALTH RISK ASSESSMENT

SAUG6T AREA 2 RI/FS

Constituent

VOCs

1 2-OeMoroemane

4-Mo«iyl-2-oentanone (MIBK)

Acetone

Benzene

Creorobanzene

DKhloromeBiane

Elhytjenzene

Tetracnicroeltwne

Tnchloroethylene

Xylenes Tool

SVOCs

2 4 6-Tnctaoropheno:

2 4-Qcfecrochenol

2 4-Dimethytpnenol

2-Chtoopnenol

2-Nrtnwaene

3-Methylonenol/4-Me>iylpnenol

4-Chloroaruene

4j«trow«ne

Naghlrtalene

Nrtrobenzene

Phenol

Pesttcsoes

Mfa-BHC

D«ldnn

Endnn Ketone

Herbicides

24-D

Pentachlorophenol

PCBs

Total PCBs

Ueuns

Antimony

Arsenic

Banum

Cadmium

Manganese

Nickel

Zinc

Total

Neuro
EJtectt

Ing

2616-05

1296-04

2406-04

122E-04

1 52E-04

670E-04

Inh

2816-04

7S6E-03

7846-03

ToOl

261E-05

2B1E-04

756E-03

1 296-04

2406-04

122E-04

1 52E-04

8 51 E-03

Gl
Effects

ing Inh

1 1 1E-01

1 11E-01

ToOl

1 116-01

1 11E-01

Reproductive

Effects
mg

4J1E»00

1296-02

4.226*00

Inh ToOl

4^1 E*M

129E-02

422E-XO

Vascular

Efleco

mg

610E-04

610E<I4

nh TOO!

610E-04

610E-04

Dec.
Longevtty

tog

707E-06

1 11E-03

1126^13

Inh ToOl

707E-06

1 11E-03

1 12E-03

Notes

Dec -Decreased
Develop - Developmental

0/R - Dose-Response
Gl - Gasrantesbnal
Ing-lngeseon

Inh - Inhalason

MLE - Most Likely Exposure

NA - Effect not additive
Neuro - Neurological

PCBs - PorycNonnaled Biphenyls
SVOCs - Ssimvciatile Organc Compounds
VOCs - vctatee Organc Compounds
Bold values indicate an exceedence of the tai

RME_MLE toxic endpoint - Site Q Nortn xls\q north MLE
August31 2003
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TABLE N-23

TOXIC ENDPOINTS FOR POTENTIAL NON

HUMAN HEALTH RISK ASSESSMENT

SAUG6T AREA 2 RI/FS

Constituent

VOCs

1.2-DKMoroelhane

4-Metnyl-2-pentanone (MIBKj

Acetone

Benzene

Chlorobenzene

Dichloromelnane

6thyt>enzene

Tetrachloroelhene

Tnchloroethylene

Xylenes Total

SVOCs

2 4 6-Tnchkx-ophenol

2 4-O«**oroonenol

2 4-Dvnethylphenoi

2-Chsorophend

2-Nnroanane

3-Meth ylpherx* 4- Metfi yl phenol

4-Chtoroan*ne

4-Nitroarsline

Naphthalene

Nitrobenzene

Phenol

Pesticides

beta-BHC

Qeldnn

Enonn Ketone

Hertlcioes

24-D

Pentacnkxoohenof

PCBs

Total PCBs

Metals

Antimony

Arsenic

3anum

Cadmium

Manganese

Nicfcel

2jnc

Total

Immune

ing

3226-03

9 076-01

1 176-01

1.03E*00

toh

4S2Z-O3

4 926-03

ToOl

8 ME -03

907EJJ1

1 176-01

1.03E*00

Spleen
Effects

Ing

1 196-02

1 196-02

Inh Tool

1196-02

1196-02

Slon
Effects

tog

1 176-01

610E-04

1 17E-01

toh

1 11E-01

1 11E-O1

ToOl

1 11E-01

1 17E-01

6106-04

2286-01

Ey.
s-ffects

Ing

1 176-01

1 17E-01

Inh Tool

1 17E-01

1 17E-01

Adrenal
Effects

mg

I 44C-U*

1446-02

toh ToOl

1 *«tHJ^

144E-02

SkelaOl
Effects

tog toh

5046-05

504E-05

Total

504E-05

5046-05

Notes
Dec - Decreased
Develop - Developmental
D/R - Dose-Response
Gl - Gastrointestinal
Ing - Mgesoon
Inh- Inhalabon

MLE - Most Ukely Exposure

NA • Eltect not addrtjve
Neuo - Neurological
PCBs - Potychlonnaled Biphenyls
SVOCs • Semivolatile Organs Compounds
VOCs - Volatile Organ* Compounds
Bold values indrcale an exceedence of the tai

RME_MLE toxic endpoin! - Site O Nortn xls\p north MLE
August 31. 2003
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APPENDIX O

ASSESSMENT OF POTENTIAL LEAD EXPOSURES
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APPENDIX O

ASSESSMENT OF POTENTIAL LEAD EXPOSURES

This appendix presents the nsk assessment for lead Section O 1 presents the hazard identification
for lead, Section O 2 discusses the exposure assessment for lead, Section O 3 presents the dose-
response assessment for lead, Section O 4 presents the model for assessing potential exposure to
lead in soil, Section O 5 presents the model for assessing potential exposure to lead in water
Section O 6 presents the risk characterization for lead, and Section O 7 presents the conclusions
References sited in this appendix are presented in Section 8 of the mam text of this report

O.1 Hazard Identification

Lead was identified as constituent of potential concern (COPC) in combined soils (Sites O North, Q
South, and S), shallow groundwater (Site O), and in the Site Q South Pond surface water in Section
3 2 of the mam text of this report

O.2 Exposure Assessment

Section 5 1 2 of the main text of this report selects the receptors and media to be evaluated in the
risk assessment A construction/utility worker is assumed to be exposed to both combined soil and
shallow groundwater A trespassing teenager and a recreational fisher are assumed to be exposed
to surface water in the Site Q Pond, which is located in Site Q South Therefore, incidental
mgestion of soil in Sites Q North, Q South, and S and shallow groundwater in Site O associated with
potential construction and/or utility repair were evaluated in the lead nsk assessment for the
construction/utility worker Incidental ingestion of surface water in the Site Q Pond was evaluated in
the lead risk assessment for the recreational fisher and trespassing teenager

Following the models available for lead evaluation, potential exposure to lead in soil, groundwater,
and surface water via dermal contact was not evaluated in this nsk assessment. Construction/utility
worker direct contact with groundwater may occur dunng soil excavation The trespassing teenager
and the recreational fisher are assumed to contact surface water This potential exposure pathway
is not expected to contribute significantly to the future construction worker, because of the limited
body surface area in contact with groundwater (i e , hands and forearms), and the short duration of
contact In addition, the potential absorbed dermal dose from lead in groundwater and surface water
is expected to be negligible due to the low skin permeability constant of lead constituents in water
(Kp = 4x10"6 cm/hr) USEPA (1992b) states that constituents with Kps less than 0 1 cm/hr are
probably not important to consider for the dermal exposure pathway

Exposure assumptions denved for the Reasonable Maximum Exposure Scenano (RME) in Section 5
of the mam text of this report were used to evaluate each receptor's potential exposure to lead

O-2
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O.3 Dose Response Assessment

For many constituents associated with known or potential noncarcinogenic health effects, it has
been demonstrated that there is a threshold for these effects. It is conventionally assumed for all
such constituents that there is a dose below which no adverse effect occurs or, conversely, above
which an adverse effect may be seen. For constituents with known or suspected carcinogenic
effects, the underlying default assumption for regulatory risk assessment is that there is no threshold
for effects. Thus, every dose, no matter how small, is assumed to pose some finite level of risk.

Because of the uncertainties in the dose-response relationship between exposure to lead and
biological effects, it is unclear whether the noncarcinogenic effects of lead exhibit a threshold
response. Therefore, a reference dose (RfD) for lead is not available. Although USEPA has
classified lead as a B2 (probable human) carcinogen, no cancer slope factor (CSF) has been
developed. Therefore, potential exposures to lead cannot be evaluated using the traditional methods
of risk assessment.

The Technical Review Workgroup (TRW) convened hy I JSFPA to evaluate the risk assessment of
lead, assumes that there is a baseline blood lead concentration in the adult population of the United
States. The TRW selected baseline blood lead concentration represents the best estimate of a
reasonable central tendency value for women of child-bearing age without previous excessive
occupational exposures (USEPA, 1996d). The TRW has developed potential baseline blood lead
levels which are dependent on race. The recommended range is 1.7- 2.2 ug/dL. The conservative
estimate of a baseline blood lead concentration of 2.2 ug/dL has been employed in this risk
assessment. This is the value selected by TRW in the version of the adult lead model model
obtained from the USEPA web-site.

It is assumed that there is a relationship between uptake of lead into the body and blood lead levels.
A numerical value, called a biokinetic slope factor (BKSF), was assigned to represent the
relationship between uptake of lead into the body and blood levels. The TRW recommended BKSF
of 0.4 ug Pb/dL blood per ug Pb absorbed/day (USEPA, 1996d) is utilized in this risk assessment.

The absorption fraction (AF) is the fraction of lead in soil ingested daily that is absorbed from the
gastrointestinal tract. The TRW (USEPA, 1996d) recommended value of 0.12 for absorption from
soil has been employed in this risk assessment. This value is based on the assumption that the
absorption factor for soluble lead is 0.2, and that the relative bioavailability of lead in soil compared
to soluble lead is 0.6. The air lead absorption factor for lead of 0.32 recommended by Bowers et al.,
(1994), was utilized in this risk assessment. The TRW assumption that the absorption factor for
soluble lead in water is 0.2 (USEPA, 1996d), was utilized in this risk assessment.

0-3
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O.4 Estimating Potential Exposure from Lead in Soil

Lead is identified as a COPC in soil for the construction/utility worker. Soil lead exposures are
estimated using the USEPA (1996d) Adult Lead Model. The model assumes that there is a baseline
blood lead level in the adult population of the United States. It is assumed that there is a relationship
between uptake of lead into the body and blood lead levels. The BKSF was assigned to represent
the relationship between uptake of lead into the body and blood levels. The model predicts the
geometric mean blood lead level of adult workers potentially exposed to soil at the site, and also
predicts the 95th percentile blood lead concentrations among fetuses of adult workers. The model
was developed using a sensitive adult receptor, which is a woman of childbearing age. The target
blood lead level of concern is 10 ug/dL.

The following equation was used to predict the average expected blood lead level for a hypothetical
future worker:

PbSxBKSFxlRSD x AFSD xEFSD

Al
PbBn

S,D

The 95th percentile blood lead concentration among fetuses of adult workers is then predicted by:

PbBreta,0.95=PbBadultx(GSD,1645xR)

where:

PbS

BKSF

IRs.o

AFs.o

EFs.D

ATS,D

PbB0

PbBfetal.O 95

R

GSD,

Geometric mean of adult blood lead concentration (ug/dL)

Soil lead concentration (mg/kg)

Biokinetic Slope Factor [(ug/dL) per (ug/day)]

Soil ingestion rate (including soil-derived indoor dust) (g/day)

Absorption fraction (same for soil and dust) (dimensionless)

Exposure frequency (same for soil and dust) (days/year)

Averaging time (same for soil and dust) (days/year)

Baseline blood lead concentration (ug/dL)

95th percentile blood lead concentration among fetuses of adult

workers (ug/dL)

Fetal/maternal blood lead ratio (dimensionless)

Geometric standard deviation of blood lead concentration

(dimensionless)

O-4
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PbS, IR, EF, and AT were derived in Section 5 of the main text of this report. BKSF and PbB0 were
described in Section O.3 of this appendix. The remaining parameters are discussed below.

The Fetal/Maternal blood lead concentration ratio (R) is 0.9, and is the recommended value of the
TRW (USEPA, 1996d).

The TRW (USEPA, 1996d) recommends values for the individual blood lead concentration
geometric standard deviation (GSD,) ranging from 1.8 to 2.3. The use of higher values is
recommended for heterogeneous populations. Therefore, the higher default value of 2.3 presented
in the version of the model obtained from the USEPA web-site has been used in this risk
assessment.

The adult lead model guidance (USEPA, 1996d) does not recommend using the adult lead model for
scenarios with exposure frequencies less than 1 day per week. The elimination half-time of lead in
the blood of adults is approximately 30 days, and short exposure frequencies are expected to
produce oscillations in blood lead concentrations associated with absorption and clearance of lead
from the blood between each exposure event. Therefore, the lead model was not conducted for the
MLE scenario due to the low (20 days/year) exposure frequency.

O.5 Estimating Potential Exposure from Lead in Groundwater and Surface Water

Lead is identified as a COPC in the shallow groundwater in Site O and in the Site Q Pond surface
water. The USEPA Adult Lead Model (1996d) does not evaluate potential exposures to lead in
water. However, a model for evaluating adult exposure to elevated levels of lead in multiple
environmental media (air, soil, and water) is available from peer reviewed literature (Bowers et al.,
1994). The model of Bowers et al., (1994) is based upon a biokinetic slope factor approach
conceptually similar to that upon which the USEPA (1996) model is based. Therefore, the Bowers
Model (Bowers et al., 1994) is used to evaluate potential exposures to lead in surface water.

Lead was identified as a COPC in shallow groundwater in Site O, but not in soils in Site O. As a
conservative measure, potential construction worker exposures to lead in soil and excavation air
were evaluated in addition to exposure to lead in shallow groundwater. Lead was identified as a
COPC in surface water in the Site Q Pond. As a conservative measure, potential trespassing
teenager and recreational fisher exposures to lead in sediment were evaluated in addition to
exposure to lead in surface water. Excavation air exposure is not applicable to these receptors.

The adult lead exposure model of Bowers et al. (1994) also assumes that there is a baseline blood
lead level in the adult population of the United States. It is assumed that the baseline blood lead
level reflects typical exposure arising primarily due to lead in the diet. The model also incorporates
ingestion and absorption rates specific to each potential exposure pathway. It is assumed that there
is a relationship between uptake of lead into the body and blood lead levels. The BKSF represents
the relationship between uptake of lead into the body and blood levels.
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The following equation was used to predict the average expected blood lead level for a hypothetical
construction worker:

PbB(ug/dl) =

/d + BKS
ug/day

BKSF and PbBbasehne were discussed in Section O.3 of this appendix. The equations used to
calculate uptake from air, soil and water are presented below:

AFa(unitless)*IRa(m3/day)*Ca(ug/rri3rEF(days)
Uptakeair (ug/day) =

A,-s(unmess)-|Rs(g/aayrCs(ug/gj itl-(aays;
Uptake S01l (ug / day) =

Uptake

AT (days)

AFw(unit!ess)*IRw(L/day)*Cw(ug/L)*EF(days)
AT (days)

Where:

AFa = Air Absorption Factor (unitless)

AFS = Soil Absorption Factor (unitless)
AFW = Water Absorption Factor (unitless)
IRa = Air Inhalation Rate (m3/day)
IRS = Soil Ingestion Rate (g/day)
IRW = Water Ingestion Rate (Uday)
Ca = Air Concentration (ug/m3)
Cs = Soil Concentration (ug/day)
Cw = Water Concentration (ug/L)
EF = Exposure Frequency (days/year
AT = Averaging Time (days per year) (same as Exposure Frequency)

Ingestion rates, exposure frequencies, and media concentrations were discussed in Section 5 of the
main text of this report. Absorption factors were discussed in Section O.3 of this appendix.
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O.6 Risk Characterization

The risk characterization for lead consists of comparing the predicted blood lead levels from the
models discussed above to the target blood lead concentration of 10 ug/dl.

Table O-1 presents predicted blood lead levels for the construction/utility worker potential exposure
to lead in combined soils in Q (North), Q (South), and Site S. Predicted geometric mean blood lead
levels for adult workers are not significantly elevated above baseline (2.2 ug/dl) and are well below
the target blood lead level of 10 ug/dl for all three areas. Predicted 95th percentile blood lead levels
among fetuses of adult workers are equal to or below the target blood lead level of 10 ug/dl for all
three areas. The calculated probability that fetal blood lead levels exceed the target blood lead level
of 10 ug/dl is 5% for Q (North), and 2.7% for Q (South) and Site S.

Table O-2 presents the predicted blood lead concentration for the construction worker potential
exposure to lead in shallow groundwater, soil, and excavation air in Site O. As indicated in the table,
the predicted blood lead level is not significantly elevated above baseline (2.2 ug/dl) and is well
Kol/-»M>r tho tornat KlnoH IdoH lat/ol nf 1O UQ/Hj
w V I V • • b. • V hw ' y** * K>.w«* .****.. . * * > > * . v. _ — .y, M . .

Table O-3 presents the predicted blood lead concentration for the trespassing teenager potential
exposure to lead in surface water and sediment in the Site Q Pond. As indicated in the table, the
predicted blood lead level is not significantly elevated above baseline (2.2 ug/dl) and is well below
the target blood lead level of 10 ug/dl.

Table O-4 presents the predicted blood lead concentration for the recreational fisher potential
exposure to lead in surface water and sediment in the Site Q Pond. As indicated in the table, the
predicted blood lead level is not significantly elevated above baseline (2.2 ug/dl) and is well below
the target blood lead level of 10 ug/dl.

O.7 Conclusions

Based on the evaluation presented above for lead, predicted blood levels are not expected to rise
significantly above baseline for a construction/utility worker, trespassing teenager, or a recreational
fisher exposed to lead at Sauget Area 2. Therefore, no further action is required for lead at Sauget
Area 2.
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TABLE O-1
CALCULATION OF BLOOD LEAD CONCENTRATIONS - COMBINED SOIL - CONSTRUCTION WORKER REASONABLE MAXIMUM EXPOSURI
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINOIS

ENSR International
Page 1 of 1

Exposure
Variable

PbS

"fetal/maternal

BKSF

GSD,

PbB0

IRs

AFS.D

EFS.D

ATS.D

PbB1<Iul, (a)

•PbB,.,,,,0.9s(a)

PbB,

P(PbB,.u, > PbB,)

Description of Exposure Variable

Combined Soil lead concentration (average)

Fetal/maternal PbB ratio
Biokinetic Slope Factor

Geometric standard deviation PbB

Baseline PbB

Soil ingeslion rate (including soil-derived indoor dust)

Absorption fraction (same for soil and dust)

Exposure frequency (same for soil and dust)

Averaging time (same for soil and dust)

PbB of adult worker, geometric mean

95th percentile PbB among fetuses of adult workers

Target PbB level of concern (e.g., 10 ug/dL)

Probability that fetal PbB > PbB,, assuming lognormal distribution

Units

ug/g or ppm

„

ug/dL per
ug/day

__

ug/dL

g/day

„

days/yr

days/yr

ug/dL

ug/dL

ug/dL

%

Site

q North

1956.80

0.9
0.4

2.3

1.8

0.1

0.12

40

365

2.8

10.0

10.0

5.0%

Q South

827.85

0.9
0.4

2.3

1.8

0.1

0.12

40

365

2.2

7.9

10.0

2.7%

S

83800

0.9
0.4

2.3

1.8

0.1

0.12

40

365

2.2

7.9

10.0

2.7%

Notes,
(a) - Equation 1, based on Eq. 1, 2 in USEPA (1996).

PbB .<„,, = (PbS-BKSF'IRs.0*AFSD'EFs/ATSD) + PbB0

PbB ,.,,,,c,5 = PbB ,̂, ' (GSD,1 645 ' R)
Source. USEPA, 1996. Recommendations of Ihe Technical Review Workgroup for Lead for an Interim Approach to Assessing Risks Associated

with Adult Exposures to Lead in Soil. Version date 8/14/01.
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TABLE O-2
EVALUATION OF CONSTRUCTION WORKER EXPOSURE - REASONABLE MAXIMUM EXPOSURE
TO LEAD IN SHALLOW GROUNDWATER (LOCATION AA-O-1]
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINIOS

Parameter

Reasonable Maximum Exposure
Construction

Worker

Baseline Blood Lead Concentration (ug/dL) 2.2

Biokmetic Slope Factor (ug/dL per ug/day) 04

Inhalation - Excavation Air
(based on Site O average soil concentration)

Air Absorption Factor (unitless)
Air Inhalation Rate (mA3/day)
Air Concentration (ug/mA3)

Uptake air (ug/day)

032
20

0 000936

uUOOr-

Ingestion - Groundwater (AA-O-16)

Water Absorption Factor (unitless)
Water Ingestion Rate (L/day)
Water Concentration (ug/L)

Uptake water (ug/day)

02
0005

19

0002

Inqestion Soil (average Site O Concentration)

Soil Absorption Factor (unitless)
Soil Ingestion Rate (g/day)
Soil Concentration (ug/g)

Uptake soil (ug/day)

0 12
01
156

0021

Calculated Blood Lead Concentration (ug/dl) 2.21
Notes
Target Blood Lead Level as Defined by OSHA for Adult Workers

a) Blood lead level of workers (male and female) intending to have children should
remain below 30 ug/dL

b) OSHA allows 40 ug/dL as a "permissible" blood lead level in lead-exposed workers,
below which no further medical monitoring or workplace intervention is required

The Centers for Disease Control has selected 10 ug/dl as the "level of concern" for young
children Bowers et al (1994) suggest that while the CDC cntena for children were not developed
for adults they may be useful as a screening technique for adults
USEPA (1996d) also recommendslO ug/dl as the target blood lead level
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TABLE O-3
EVALUATION OF RECREATIONAL FISHER EXPOSURE
TO LEAD IN SURFACE WATER (SITE Q POND)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINIOS

ENSR International
Page 1 of 1

Parameter

Baseline Blood Lead Concentration (ug/dL)

Biokinetic Slope Factor (ug/dL per ug/day)

Inhalation (Not Applicable)

Inqestion - Pond Surface Water

Water Absorotion Factor (unitless)
Water Ingestion Rate (L/day)
Water Concentration (ug/L)

Uptake water (ug/day)

Inqestion Soil (Averaqe sediment concentration)

Soil Absorption Factor (unitless)
Soil Ingestion Rate (g/day)
Soil Concentration (ug/g)

Uptake soil (ug/day)

Calculated Blood Lead Concentration (ug/dl)

Reasonable Maximum Exposure
Recreational

Fisher

22

04

02
001
14

0003

012
01
48

0063

2.23
Notes
Target Blood Lead Level as Defined by OSHA for Adult Workers

a) Blood lead level of workers (male and female) intending to have children should
remain below 30 ug/dL

b) OSHA allows 40 ug/dL as a "permissible" blood lead level in lead-exposed workers,
below which no further medical monitonng or workplace intervention is required

The Centers for Disease Control has selected 1 0 ug/dl as the "level of concern" for young
children Bowers et al (1994) suggest that while the CDC cntena for children were not developed
for adults they may be useful as a screening technique for adults
USEPA (1996d) also recommendslO ug/dl as the target blood lead level
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TABLE O-4
EVALUATION OF TRESPASSING TEENAGER EXPOSURE
TO LEAD IN SURFACE WATER (SITE Q POND)
HUMAN HEALTH RISK ASSESSMENT
SAUGET AREA 2 RI/FS
SAUGET, ILLINIOS

ENSR International
Page 1 of 1

Parameter

Baseline Blood Lead Concentration (ug/dL)

Biokmetic Slope Factor (ug/dL per ug/day)

Inhalation (Not Applicable)

Inqestion - Pond Surface Water

Water Absorption Factor (unitless)
Water Ingestion Rate (L/day)
Water Concentration (ug/L)

Uptake water (ug/day)

inqestion Soil (Averaqe sediment concentration)

Soil Absorption Factor (unitless)
Soil Ingestion Rate (g/day)
Soil Concentration (ug/g)

Uptake soil (ug/day)

Calculated Blood Lead Concentration (ug/dl)

Reasonable Maximum Exposure
Trespassing

Teenager

2.2

0.4

02
0005

14

0.002

012
0.1
48

0.063

2.23
Notes:
Target Blood Lead Level as Defined by OSHA for Adult Workers:

a) Blood lead level of workers (male and female) intending to have children should
remain below 30 ug/dL.

b) OSHA allows 40 ug/dL as a "permissible" blood lead level in lead-exposed workers,
below which no further medical monitonng or workplace intervention is required.

The Centers for Disease Control has selected 1 0 ug/dl as the "level of concern" for young
children Bowers et al. (1994) suggest that while the CDC cntena for children were not developed
for adults they may be useful as a screening technique for adults.
USEPA (1996d) also recommendslO ug/dl as the target blood lead level.
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ORDINANCE NO.,

AN ORDINANCE PROHJEITING THE USE OF GROUNDWATER AS A POTABLE WATER
SUPPLY BY THE INSTALLATION OR USE OF POTABLE WATER SUPPLY WELLS.OR BY

ANY OTHER METHOD

WHEREAS, certain properties in the Village of Sauget,, TUrnore, have been, used over a
of time for f**"'TrM"**n 'aV"MttT5*TfTl purposes^;

WHEREAS, because of «ai«j use, concentrations of """̂ iii chemical constituents in the
groimdv.qtertgDe.tdi the Village may exceed Class I gmunriwrntei qoa-lity standards for potable
resource gKrandwater, as set forth in 35 fflinoiE Adxaixustntive Code Put 620. or Tier 1
residential iemedi»tiosi. objci^vr^ ..s sctforth.in 35 lit Achn. Codcltot 742; «nd

WHEREAS, the Village of Saoget desizes to ljanitpotenii.d.iureats to hnman health
* TTa^TX-ffeW 1t«a«» «tf

pxopeitJcs thax are the somxe of said ch

NOW, IHEKEFORE, BEIT ORDAINED BY THE VXtLAGE CC5UNCIL IN THE
VILLAGE OP SAUGET, ILLINOIS:

Secticm One: Use of ̂ luuudvater *& a. potable vrgtcr supply prohibited.

Tlwuscor*ttism]KeAu3ecrfe?ouiidSvat^ the coxpotate Ixznits of the
Village as a potable v/ater sngplyby the instaBuriQH or dTilHr>g of v»^fls or by any
other method is heteby pxobibitcdL

Sectjoax Two: Penalties

Any pexsaa violatang «je pnmsions of this orfinancc shall be subject to a fine of
up v>J/e>0*- for each vlnUtifm

Definitions.

is any tndMdiiaX pattpgrfbrp. w-r*T*f'
lg*shiP.,

company, coxporatfco, association, joint stock rnn.pany, trast. estate,
pofiocal suhdrvisaonv ox any otihei legaJ coxrity, or their representatives, agents or

Totable •water* is any "water used for human or domestic consumption,
but not limited to, •water used £01 t^^V^*^ bathing, swimming,

•waslotu; dishes, or pic.pax.aag foods,



Section FOOT: Repealer.

AU oiduiaces or paxts of ordni.nees m ceflrffia
asthc7arcinconfficcwidithisccdmai.ce.

SectionFhre: Sevenbfity.

cf toe .
adjudged invalid, such .adjudication shall not aflect Ae^aHdity of the ordinance ft* a -whole or of
any portion not adjudged invalid.

Section Sbc Effective Date.

tu ordnance shan be .a fiiU &tce and ê
law. * " " ' • ' •

INTRODUCED AND RIEAD FOR TJEHHEIRST TIME; OctCrber 12, 1999

K£ADTOR.TBE SECOND TIME:
(undo- suspension of xuks): October 12, 1999

BEAD FOB. THE THIRD TIME:
(under suspension ofiutoa): October 12, 1999

AIKJPTED AND ENACTEDt October 12. 1999

CALL VOTE:
Avea: /it/e.VJ ^t^.vAj g^.i.

•Absent:
Unfilled Vacancy:

' .- • . President (mayor) Pro X
• *• * •

AJl'isSJ.': •



ORDINACE Na 981 r

tSSS^^^S^1^0^ 1HE USB <* GROUNDWAIER AS APOTABLE WATER SUPHLYBI2g.ittlSTAIXATK»fQRUSE OF POTABLE WATER SUPPLY WELLS C» BY ANY OTHER
METHOD

WHEREAS, certM property m the Village of Cahofc^
tune iivcooioKrcaiyiiidastnal uses; and

WHEREAS, tax...nse of said BSe,cOa.ce^
iteVia^

bithm35Adnmis^^
as set fort. in 35 UL Adnua. Code fan 742; and

£AS, tl« Vaiage of Caljo^
i<miiiaf.f»ii »tnV IV '̂Kta t̂, tfae* igrigt^fiptTiî >>» aiî  j«^

ddteeiicai coiaiitiieats
^
the source of satddteeiicai

NOW, THEREFORE; BEIT ORDAINED BY THE VILLAGE SOASD IN THE VILLAJK OF
CAHOKIA, ILLINOIS:

potaUe water supply by the installation or drilling of wdbw by ai^ot^
prohibited.

Section Two: Penahirs.

Any person vicdanng die provisions of duso«in.nicediaIlbesnl5^to8lmeofapto$LOOO.OO
for each violation.

Section Three: Definitions.

-pecoa- is any indrvidaa.. |Hrtira\l>ip. ctyfactaecdap. fine, company, Banted liabflily company,
'

entiiy, or tfaetr icutcwutatives, aggtts or assigns

•Tdt-ble water is aiywairrnsed lor hiffi^

g fiwtc

Section Poor Repealer.

inm^^
tliey 8se in conflict with tnis

Section Five: Severabfliiy.

orun..er.,nycacaans.ancesis
adjodLged mvalid, sndt eU.|u.&at̂
any portion not adjudged invalid



This artiaaacc shall be in fell feree and effect from ..ndi.fter.is passage, approval and
Dob&catson, asiequiwdby law.

ADOPTED:
(Date)

ADOPTED:
(Date) (Mayor)

OiBci.uTypBWishedth.s3/. divof *•***- .2000-



STtVTE OF ILLINOIS )

)
UJUK'i1.; OP ST. CUVIR )

VHiAQE OP

ICftflE OF VH.LRGE CLERK

I, Jessie Brown, Clerk of 'the Village of Cahokia, St. Clair County,

Illinois, do hereby certify that as such Village Clerk of the village

of f*hftteiqt Illinois, I am legal custodian and keeper of the journal

of the proceedings of the Village of caoojcia fia&ru of Trustees of said

Village, =»n<3 I do certify that the attached documents are true and

faithful copies of said documents. I do further certify that the

original of said documents are now remaining on file and of record

in my said office.

IN WITNESS DHEBSOF, I have hereunto set my hand and affixed the seal

of the Village of Cahokia, Illinois, the ̂  day

o_-
Jessie Brown, Village Clerk
Village of Cahokia, Illinois

(SEAL)


